DOCUMENT BRESUNE . S

. ED 134.734 . . czo09 500 7 -
IITLE i Bnglne Lathe Operator. Instryctor's Guide. Part o
"« Single-Tool Skills Program Series. Machine Indus}rles

=~ “~ _Occupations. -
INSI£;T-;}¢‘ New York State Edpcation Dept.,, Albany. Bureau of
o '/ cContinuing ”ducaggqh~Curriculul Developmrent.; New
T York State Education Dept., Albany. Eureau of
) - 7 ~Secondary Currlculun Development. e

"PUB DATE _ ¢
NOTE - ’?87p., For _related documents see CE 009 501 . . ‘.
Ty o i . v
EDRS PRICE . MF-3%$0.83 HC-$8.69 Plus Postage. ’
. DESCBIPTORS Adult Education; *Curriculumgs Curriculum Guldes, Hand
: ,Jools; *Industrial Education; Instructional o
- Materials; Job Skills; *Machine Tool Operators;
l *Machine Tools; Metals; Metal Working Occupations;
Post Secondary Education; Secondary Bducation; *Skill
Development; Student Projects; Vocational
Educatioyp ‘ ’
ABSTRACT ! \ | P

- - Expected to help meet the need for trained operators

in metalworking and suitable for use in the adult educdtion programs
: of school districts," in manpover development. and training progranms,
and in secondary schools, ‘this guide consists of four sections:
Introduction, General Job Cq?tent, Shop Projects, and Drawlngs for
the Projects. General -Job Content lists the content outline in the
left colusn and teaching points and technigues in the right-coluyan.
The 16 names of shop projects and drawings for the projects ‘include
Multi-Diameter Shaft{ -Ball Peen Hammer, Die Wrench, Fly Tool Face
Cutter, Self-Centering Vise, Close. Quarter, Hacksaw, Bench Vise,
Lathe Dieholder, Eccentric Test Shaft, Tap ﬁrench, Micrometer Boring
Heaa, surface Gage, Arbor Press, Lathe Mandrel, Lathe Center and
Morse Taper, and 6rinding Vise. Sixteen job sheets for the shop*
projects are included. The top. section of each jo%® sheet includes &
operator's job title, project name, time needed, and related drauing -
number, performance objectives, operations, equipment, and materi A
needéd. The bottom section of the job sheet has.two colimns--the igé;
column lists the procedure and the right column lists the €echnique
and related information. (HD) \

. . . .
o '
( - »
.~ ' . - —
. .
. .

- 3 )

*************t***********t#***************#****************************
*-  Documents acquired by ERIC’ include many informal unpubZished-»
* materials not avallahle from other sources. ERIC, sakes every effort
* to oktain the best copy available. Nevertheless, items of marginal
* repro&ucihi};ty/arg often encountered and.this affects the quality
* -of the micrcfiche’and hardcopy reproductions ERIC’ nargﬁ available
* yid the ERIC Docusent Reproduction Service (EDRS). EDRS is not -
* responsible for th® quality of the original document. Reproductions’
*x
*x

‘ supplfed by EDRS are-the bestMhat can be made from the original.
**********#tt**#****t:}*#***********#*********ﬂ***********g*******#***

-

» *4&«r§-&4&*




VY / ‘ |
N / /.
—i -/
(= -/
\br / :
/,
: ..\ . ) / ‘ : ' ' .
l‘ I . - / ' N . .« . ‘
’ “ y ‘-’—'. / L - _‘ R ' ) ,‘ ’ -
L. Y I ' : ' ;

I .-} INSTRUCTOR'S GUIDE BN
b : _ . .~ Part of ’

e ‘  SINGLE-TOOL SKILLS PROGRAM -

: MACHINE IT)USTRIES OCCUPATIONS -
S ) ' - .
L ) - - R

"
-~ \-‘
o\
; i
)..

R D\ ’ | . T e
" ' Z ffj
s : .
v
~ /e )
® 4 - ?
L) ]
— ’ \ .
. " '
i . . : & ’ x ) .
The University of the.State of New York: ‘- -
: THE STATE EDUCATION DEPARTMENT r .
Bureau of Continuing Education Curriculum Development’
T 'i Bureau of Secondary Curriculum Development ' ’
R ‘ : - Albany, New York 12224 - é YL,
. P ! i a 197]2 . . N .
% T o L. : o _. B : R 0 ‘-q.
L - - <, . XRJMENT OF HEALTH.
- : ' ‘ . . u'sto:t:c‘:?r%nswnnu -
0\ ' _ NATIONAL INSTITUTE OF -
: ' : . " EDUCATION
) - o~ :
T wAs -BEEN REPRO-
. ’ “ ' ;:':g%fx:ﬂ‘v AS RECEIVEO EROM -
) : i . . .  THE PERSONOR ORGANIZIATION ORIGINS“
{ ’ \ ' ¢ ATING IT-REUNTS OF VIEW,OR.OPINIONS -,
o~ t ¢ : ‘ > e ) STATEO DO NOT NECESSARILY) REPRE.
St L 7 : b . o . SENT OFFICIAL NAYIONALINSTITUTE OF
-t ~ . o / : : s EOUCATIGN POSITION OR POLICY.
\\l . . : : ! ‘ - ’ , -~ o
(%) ‘ . . S B . : : : \ ) e o . f .
ERIC , - S -
z A v : : . s S




THE UNIVERSITY OF THE STATE OF NEW YORK

Regents* of the‘University (with years when terms expire)

}.
1984 Joseph W. McGovern, A.B., LL.B., L.H.D., LL'D.; D.C.L.
: Chancellor- - - - - = - = = = = - - - < S New York
. 1985 Everett J. Penny, B.C,S., D.C.S., Vice Chancellor - - - - White Plains-
~ 1978 Alexander J. Allan, Jr., LL:D., Litt.D. - - - - - - - - - Troy'.
1973 Charles W. Millard, Jr., A.B., LL.D., L.HD.- - - - - - - Buffalo
1987 Garl H. Pforzheimer, Jr., A.B., M,B.A., D.C.S., H.H.D.- - Purchase
/1975 -Edward M, M. Warburg, B.S., L.HD.- - - - - - - - - - - - New. York
"'1977 Joseph T, King, LL.B, - - - - - - - - - - sl - - -2 = Queens
1974 Joseph C: Indelicato, M.D.- - - - - B Brooklyn
.~+1976 Mrs. Helen B. Power, A.B., Litt.D., L.H.D\ .'- - = - Rochester
1979 Francis W. McGlnley, B.S., LL.B., LL.D. - - - - - - . Glens Falls
1980 Max J. Rubjin, LL.D., L.H. D -------------- New. York
1986 Kenneth Ba.CIark A B , M.S., Ph.D., Litt.Dy- - = - - - - Hastings
- ‘ , * on Hudson
1982 Stephen K. Bailey, A.B., B.A., M.A., Ph.D., LL.D. -.- - - Syracuse
1983 Harold E. Newcomb, B.A. - - = - - = = = 2 - = - - - - - - Owegd_ -
. 1981 Theodore M. Black, A.B., Litt.D.- - = - = = = -« - - - - = Sands Point
President of the University and Commissioner of Education
Ewald B. Nyquist
Executive Deputy Commissioner of Educatlon A
Gordon M. Ambach o
ﬂeputy Commissioner for Elementary, Secondary, and Cont1nu1ng_£ducat10n
Tﬁbmas'D Sheldon ' 3 .
Assoc1ate Commissioner for Instructional Services °* ’ }ii
Philip B. Langworghy o
. Assistant Commissioner for In§§¥uct1ona1 Services (General Education)
Bernand F. Haake % 'y , 4

Director, Division of School Supervision 1 : 4
Gordon E. Van Hooft '

°

Chief, Bﬁreau:of Secondary Carriculum Development
- | - N
Chief, Bureau ‘of Continuing Education Curriculum DeyelQEment

Herbert Boegfmley W c : ) /
ﬁ‘f - .

‘Assistant Commissioner. for Occqgatlonal Education
_~Robert S. Seckendort o

. . s _ N
. Director, Division of Occupational Education Instruction
<L:Robert H: Bielefeld

W
Chlef Bureau of Trade and Technical Educatlon .
Carl G. Benenati

&

S T |
v . T~




N *

The Engine‘Léthe”Operator.course contained in this book is intended to

help £illsthe need for men trained to operate machine tools. The back-
grounds of those who enter.the course will very likely cover a broad range
of qualifications, but it is likely that many, men with little education or
experience will be included. .Completion of this course alone, obviously -
. will not make anyone a full-ffedged machinist. )
. ' 3 \ .
This course is the first to be published in-what we hopé€ will be a
series of instructor's guides in the Single-~Tool, Skills Program. Although
written primarily as an adult course it is alsp quite suitable-‘for use at
the ‘secondary school level., It was produced fs-a joint project of the two
curriculum bureaus named on the title Ypage -

3

* The Single-Tool Skilis Program is one of the programs dn a broad plan
covering machine jndustries otcupations. The original plan was conceived
by Robert S. Hunter, former associate in the Bureau of Trade and Technical
. Education. A number of teacheérs were involved in the overall planning ‘for
machine industries occupations, and also wroteé material for the course
guides, They are: Elek D, Csont, Seneca.Vocational High School, Buffalo;
Jack Grossman, Alexander Hamilton High School,” Brooklyn; Alfred Kagap,
Sewanhaka High School, Floral -Park; Gilbert Pultz, Jefferson V¥ocatichal and
Technical Center, Watertown; William G, Stewart, North Senior High School,

Binghamton; William F. Tiedemann, Central Technical High School, Syracuse; .

and Joseph'Waldinsperger, College of Qﬁntinuinguﬁducation, Rochester Insti-
tute of Technology, Rochester.” - W ‘ N

Other meﬁber; offthe State Educétion'Depaftmént'tboktpart in the over-
~all planning, and in the further detailed playning ‘which resulted in the
production of this'publication, - They are E. Noah Gould, assdciate in the

Bureau’ of Contimuing Curriculum; G. Earl Hay, supervisor in the Bureau of °

Secondary Curriculum; and Edward Shattuck and Charles A, Stebbins, both
associates in the Bureau of Trade and Technical Education, o

Messrs. Kagan, Pultz, Stewart, Titdemann, and Waldinsperger wrote the

Engine Lathe Operator course contained in this booklet. Mr. Gould directly

- supervised the 'witing and edited the manuscript.

& o . " Bureau of Continuing Educatiom
_ : ’ ‘Curriculum Dejelopmert
. o . N R

. GORDON E. VAN HOOFT, Director, i} :
Divieion of Schopl Supervision .

. | - | o
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HERBERT BOTHAMLEY, chief *
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for trained.operators in metalworking. :-‘The coprse is suitable for use in .
the aduj, education programs of school districts, in Manpower Development ., -

‘Thig Engine LatheﬂOperator course'iS’exp:ztéd'to help meet the need -
and Training programs, and in secondary'schoofs.

«  Myone who completes this course successfully will be qualified for
an eillt.r)%leve‘rjob as operator of an engine Jathe. After completing the
COUTS® sope students may go on to other single-tool courses and “becofig
qualifieq {a overate more than one machine tool. It is even possible that™
a studeny . i1 outstanding ability, by comp)eting the courses for several
mac?;ne togls,'could become a machinist. - | ., g

. Thegls shop projects in this course aye listed on pages vi and vii.
There 1s no requirement that any student complete all projects, or even
all Jobg within any project. The instructor may determine which projects
.a given Student should complete, and may, /if he wishes, use projects other

r

than thog, ;. cluded in this book.

The teacher _for this course would i eally be a person with: not only’
80°d training and experience in machinisf skills, but also several years
of teaching experience. The best sources from which to draw such teachers

“are The g, 0 1ties of schools giving macHine tool courses, and from the
ranks ©f those employed as machinists, gnd supervisors of machinists>\1:;

AqUIt Education Directors, Occupatfional Educatiogy Directors, and
teachexrs o ©) ive any questions or comments should direct them to either
the Burey, of Trade and Technical Educdtion or to.one of the Bureaus named
on t.he title page. ' . ) > S
CARL G. BENENATI, Chief
- Bureau of Trade and

. ' / Ty Technical Education,

. Y . L e .

»

ROBERT N, BIEVEFELD, Direstor = '/ .
DivtElon.op pacupational Edueation / .

-
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MACHINE INDUSTRIES' OCCUPATIONS
SINGLE-TOOL SKILLS PROGRAM

ENGINE.LATHE OPERATOR COMRSE

" SHOP PROJECTS :
, .
Project . - Jime ‘
No, * (hrs,) -Page
I -Multi-diameter shaft T
Job'1. Step turning (rule sizes) 15 13
Job 2. Step turning (micrometer sizes) 7 15
Job 3, Knurled chamfered shaft 4, 16
+ Job 4, Die threading and undercutting 2 17
Job 5, Thread turning ) 18
1t. Ball peen hammer l . :
Job 1, Handle ~- 12 19.
- “Job 2, Cap 4 21
-.Job 3. ‘Head 6 -23
Job 4, Pin 3 25
I1I. Die Wrench -
. Job 1, Body ) 26
N Job 2, Handle 7 28
IV. Fly tool face cutter .
' Job' 1, Body 3% - 30
V. Self-centering vise P
Job 1. Jaw-actuating screw 7 32
Job 2, Guide rod { 1 34
Job 3, Knurled handlc&- 3° + 35
VI, C105e'quérters hacksaw
, Job 1, Frame 1 Y
+ "Job 2, Handle 6 $\38
. Job-3. Adjustable blade retainer 2 ’40
Job 4, Pin % 42
VII. Bepch vise . SRR
Job 1, Nut "3 - 43
.Job 2, Washer ¢ 2 - 44 -
Job 3, Handle = - 4 45
Job 4, Guide pin 1 46
Job §, Fixed and movable jaws -4 47
Job 6 Gcrew 6 49
. ) k‘ -
VIII. Lathe d1eholder
Job 1, Slldlng holder 8 50
Job 2, Tapered shank support 12 ~ 52



Project ° . : . ‘_ v Time :
~IX, Etcentric.teSt shaf{. : - ‘ ' Sl -
.Job 1. Shaft ‘ g 30 . " 54
. .. . “-;'}’ .‘yn . > . . ' -
X. Tap wrench R _ _ . .
* Job 1. Chuck body . ’ 8 . 57
: 'Job 2. Wrench body o ) o100 - 59
e ".“"”“""“"_JOb 3 Handle s e e - DT RO Pg ./) _.E, e e e _61 R
XI. Mlcrometer bo*ng head
"~ Job 1. Stop pin _ . 62
Job 2. Dial o 4 /; 63
Job 3. Shank - 4 64 . .
Job 4. Dovetail slide .. ..;:.%. 3 - 65
XII. Surface gage o A
’ , ‘Job 1. Adjustment ‘screw - 1 66
Job 2. Scriber point 11 67
» ] 4 N ]
. XIII, Arbor press " . o
: Job 1. Rack pad 2 ' 68
Job 2, Table i 2 69
- Job 3. Sleeve 4 3 70
Job 4. Gear shaft oL, 3. ) 71
: . Job 5A § SB. Handle and end S 33 72
Job 6, Column - = © 8 ' 74
~ XIV. Lathe mandrel - . : . ; _ ’
Job 1, Mandrel o 3 75"
o X Y _ - .
+ XV, Lathe \center, -Morse taper f . ‘
v Job Lathe center No. -3 Morse taper ) 4 , 3 76
f ) B . & *
XVI, Grinding vise: * ‘
" " Job 1. Lead screw nut | 23 77"
Job 2, End nut - ‘2 78
Job 3. Lead scréw - ' . 3 79
Total time for shop projects  ° - 7 23 Y
: )
’- '




: _ . MACHINE INDUSTRIES ‘OCCUPATIONS
‘ ! 5 INGLE.ToOL SKILLS PROGRAM ’
o ENGINE LATHE OPERATOR COURSE | )

s DRAWINGS FOR SHOP PROJECTS‘ e
DNG. NO. ' | TITLE OF DRAWING . . . Page
1 © Multi-Diameter Shaft: Step 'lurnmg “Rulé &M—{crometer
- e Sizes o 82 .
2 Multi-Diameter. Shaft: Knurled Chamfered Shaft . " 83 _
. 3 _ Multi-Digmeter Shaft: pie Threading § Undercutting ‘ 84
4 Multi-Difeter Shaft; Thread Turning - . | 85
'S Ball Peen pawm€T: Assembly - © . 86.
6 Ball Peen pHammeT: Details .- 87
7 Die Wrench v T . 88"
8 Fly Tool Face Cutter o ‘ 89
9 Self-Centering Vis Assembly - . : 90 °
10 Self-Centering 'Vlse- Jaw-ACtuating Screw . o1
11 Self-Centeying Vlse Guide Rod ' T ‘. - 92
12 Self- Centefmg a{q Knurled Handle B 93
13 Close Quaryers Hatksay: LAssembly — ) . 94
14 Close Quartexys acksaw- petails - " v 95
15 ' Bench Vise; Afsembly . , 96
16 - Bench Vise; pétails™ B : 97
17 . Bench Vise: FiXed apd Movable Jaws ‘ . : ) 98 -
18 'Lathe Diehglder:  Sliding Holder o _ 99
19 - Lathe Dieholdef Tapered Shank Support 5 100
20 Eccentrlc TeSt Shaft = - Lo . 101
’ T
21 Tag/WﬁEnch : e 102
w22 Mi¢rometer BoriN& Head: Ass€ribly - ‘103
23 ~ Micrometer Boring Head : Dia}_t Shank, and Stop Pin 04
24 Microme€er Boring Head: pov Sllde 108
25 Surface Gage' ASSembly ‘ : f A 106 -
. Y e . ’
26 Surfaée Gage: ‘Detalls o 107
- 27 Arbor.Press: ASSembly . 108
28 Arbor Presg: @ear Shaft Rack Pad(‘\nd Rack 109
Y29 ™ Arbor Press: Table {1 110
.30 Arbor Press: $1eeve Table Pln, nd ?over Plate , 111,
31 -Arbor Press: Handle and End . -7 112
- 32 ' Arbor Press: ¢olumn : 113
© 33 Arbor Press: Base : . 114
4. Lathe Mandrel cT 118
5 Lathe Centef “MOTse Tager o S 116
. 36 Grinding'vige, ASsembly \\‘\ ' 3117'
37 . Grinding Vige: Lead Screw Nut 2 .. 118
38 Grinding Vige: Lead Screw and End Nut S 11,
o - 9 (..
1 L. “. . ‘
' o - viil ) P
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MACHINE INDUSTRIES OCCUPATIONS .
SINGLE-TOOL SKILLS. PROGRAM : o
ENGINE LATHE OPERATOR COURSE :

DRAWINGS AND-JOBS COVERED ONEACH ‘<
DRAWING PROJECT, LATHE JOBS
NUMBER No. . “NAME COVERED " Page
1 7T Multi-Diameter Shaft 1,2 82
2 3 © . 83
3 : 4 "84
4 ¢ 5 85
's5 11  Ball Peen Hammer 1,2,3,4 86
6 _ : 1,2,3,4 87
7. Ir1 Dic¢ nrench 1,2 88
8 IV  Fly Tool Face Cutter 1 89: -
9 oV ¢ Self-Centering Vise 1,2,3 90 -
10 ' 1 91 -
11 2 92
12 3 93
13 VI Close Quarters Hacksaw 1,2,3,4 94
14 — 1,2,3,4 95
15 VII- Bench Vise = - A 1,2,3,4,5,6 96 .
16 1,2,3,4,6 97
7. ) ' 5 98
18" VIIT  Lathe Dieholder 1 99
19 - - 2 100
20 IX Eccentric Test Shaft 1 101
21 X Tap Wrench 12,3 7 102
22 XI  Micrometer Boring Head : 1,2,3,4 103°
23" < ‘ 1,2,3 104
24 4 105
25" XII -Surface Gage , 1,2 106
26 . : 1,2 107
e ®
27 XIII] Arbor Press 4 : 1,2,3,4,5,6 108
28 » [ : P 1,4 109
29 - ( . . 2 110
30 : ‘ 3 111
31 e : e, s o 5 112
32 A 23 o 6 113
33 Al Base 114
34 X1V “Lathg Mandrel ° . /f 1 115
- 35 XV  Lat e.Cen\t}gr, Morse Tajfer 1 116
36 XVl Grinding Vise : 1,2,3 117
37. : 1 ¥18
o 38 2,3 119
./ ~ 10 v a o
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As show .in” the Confents; the Engine Lathé°0perator course consists of
this Introﬁhction,‘General JoB Content (wﬁ?ﬁh explains what' the operator's ‘
job includes), Shop Projects, and the drawings for the projectd.

»* The. job for which the trainee onld.bl qualified upon completion of
this course is_referred to in the Dictionary of Occupational Titles (under
the code number 604.280) as engine lgzﬁg,sétup operator, tool; precision
lathe operator; and .toolroom lathe operator. Another applicable job title:
is lathe operator, production, (mackine shop), code number 604.885,

-

The general objective of the course is to train men, in a comparatively
short time, to be placed as engine lathe operators. The course is not
intended to give a broad. training in metalworking, but only sthe skill to
operate one kind of-metalworking machine., By keeping the objettive narrow,
the ‘training time is kept to a minimum, and the trainees are made available
for work without',a long delay. ' - '

Since one important purpose ofathis course is to help those with a
minimum’of background,. the prerequisites for admission should be broad
enough so none will be .barred who could be made employable. Thé operating
authorities for'each program, school, and school district
determine the prerequisites for this course, and can adapt them to any
special local conditions. , . . :

The minimim prerequisites we suggest for a trainee (and they are not
mandatory) are that-he have enough' ability to understand and follow the
course -instructitns (either written or.oral), so he can produce the simplest.
workpiece included in the course. Such a trainee will, perhaps, be able to
qualify only as a production machine bperator, where all the machine sé&tups
are made for him. Another trainee with more background will possibly iqualify
for jobs requiring more skill, such~as engine lathe setup operator Or }ool- -
. .room lathe operator. - .-

We believe that enough general information about the job and more than
enough shop projects are included for the trainee to reach the general
objective of the course. All essential engine lathe skills are used in the
shop projects a numbex of times. The schools may use everytHing in the

- course, they-may select only some of the material, they may make changes
in it, and they mdy use other material,not.contained here. / may also
determine the length of the class periods, their frequency, and
amount of time to be spent in training. - For those that need a guide: A"
typical . night class runs 2% to 3 hours, either once or twice a weék,, for
30 weeks. | . ‘ ' o ' ' '

L)

. <, U ) , ‘
In some of the shop projects. of this course the workpieces are not
cempleted because operations are required on metalworking machines other
then the engine“lathe. The. other $ingle-tool courses which we hope to
produce will, when published, provide for the additional Opo_&:ratioris.’T

_ The drawings in’this course are numbered serially, Begig;fng with No. 1.
When any other single-tool courses are published the drawings in them will
continue the same series of numbers. The 'shop.projects in the“other courses

i 12
, 2
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. may also -vefer back to the drawmgs “4n the Engme Lathe Opérator course. i ;"
&-In fact-, some of the drawings -included with. this tourse rEﬁulre no ehgme
lathe -dperatlons, b.bt, for convenience, are included here with other ,
.0 rdrawmgs of aq assemblyv regthrmg(some ]:athe Avork. : .
’ ,Bg‘awmgs 34 and 35 gontxq_m tables glvng several djfferent sets of
, dymenswns for t’he workp.leces pictu d. These permit the instzuctor«to
seleot the s'e.t of “dimemsions which mds"best for each student or far =
e coqdltl‘ons under which his cla operates “As a shopépi’OJect 15‘« -
., ag,;lgned to @ student; we recommend that the’ mstructor.‘gnre' him.a copy bf-r '
7'« thg Job Sheet. and applicable drawings. fﬁf the drawmgs, all dlmens-lons are.
t-in, 1nches ‘unless bthervuse ‘mdlcated. Tn . -
B . “ &, . A ‘Q’ ) - T :
Eac}i drawing has. four blocks for 1nformat10n at’ the bottom, with the
one ‘at tbe upper right blank. We ‘suggest that the instructox have .the /\)(
" ‘student write .the numbers of “the préject and job for which he is usmg the'
dr , in that blank space. Each Job Sheet has’ the words". Unit No. in the
\\lpper 1e£,t corner, but no number i% given. , The instructor may ‘wish to write
& a number in this space ‘to fi't 1n W1th hls\ own method of organlzmg his
elassroo‘@, and shop work. - .- : .y
S ~ The ‘Job. Sheets show two referen?.:es whlch are especlally recommended 'fo;
the machine work. The bibliography gives the complete citations for these °
twd books"and also containd' additional references ‘

F&r1owing are the. abbreuatmns used in the text and drawmgs of this

colirse. _ ; .
‘ACT. E /J actuate ‘ ’ hexagonal
* ACTG. . actuating . height
- ALUM. ~ - aluminum ° - long
ASSY. & assembly _length
CHAM. "~ ‘chamfer material . ‘
CBORE. countérbore meditm . e
~ CRS : cold rolled steel - part
. CSK. countersink . radjus |
.\\ DIA. diameter required ,
 DP. deep: right-hand. =~ .
DP | § éaiﬁfetral pltch _ : - SCRY, screw, « .
DR. drilll - . P . socket 7 |
' . DR or DR. ROD 'drill rod : SPEC. . specifications ’
EQ. SP. equal}‘spac‘ed _ : B SPHER. spherical ~
FAO ' _ finishihll over ‘ STL. . steel . B
HD : head - sQ. ' square _—
» HDL, handle - TYP. ' typical | .
HGT. height . : W. . width ‘.
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- CONTENT, OUTLINE . / , 'I'EKCHING POINTS AND TECHNI(L " ' & ¢

’ / ... - ~ -
I. Types of-Machines Discuss the various types of lathes,_such as
. N A bélch type, toolroom precision, and- geared“head
} : ‘ ‘ -

! A Machine Parts -, Give the\n@!es\éﬂtocatlons. and . uses of 1the various'

- . parts of the ldthe, for ~examp1e bed headstock ¢

. .
- - ~

and carriage.. .

" _ f\~.! ( - " “
-, g S < . A .‘ s
" III. Machine Acces- Establish famiiiarify;wigh standa;ﬁ tool’he;diné.l
. sories - devices, including: a ey VT
N Vo A. Tool holdgrs _/; standard tool- b%older o e
- ., - . . standard boring Nar holder, S *
VR 3. cut-off tocl hgﬁﬁ .*‘ . \g\‘ - &
w . - o NG
> Note that. the- téol post grifider may be, used to do
% .o many operations; such as 1nternal agg 1gle J

,grlndlng . /- : '~
) ) . - -‘0 X
.t ~ B. w6Tk holders Identlfy the wérk hoiding devices, 'such as: chucks,,
. -~ collets, and steady rests.
o ~ 7
IV. *ﬁ'Cutting Tools ~ _Mentlon the di fferent k1nds of cuttlng ‘tools, somé-
’ of which are cutoff tool-bit,.and circular form
relief /thre : : N
¢ o » - ‘ @
Dlscuss the tool in terms of clearance, rake angle,

!

lind ghlp groove ; ,

e

v

/ . | a
De)ﬁonstrate the procedure’s in ?Zinding and sharpen-
wes 1ng the various cutting tools. . Coe

V. Measurement and / L1st and explain the various types of mea.surmg
' Inspection / tools. Some of these are: micrometer, indicator, -

n . ~ telescoping gage, and vernier height gage. j

VI. Bluepring Rea&?hg\‘lntroduce and cover all necessary b1uepr1nt
reading. For example:
‘ 1. theory of orthographic pro;ection
\ : ) 2. language of lines.
: . 4§ .3 sectional views
, 4. tolerance : .
'n* 5. finishing symbols ’ ’
VII.. Speeds and Feeds Emphasize the importance of speeds and feeds -
o relative to machining t1me, cuttet life, and
finish.
. 4 v
. . Point out that different materials require dif--
' ferent cutting speeds based-on ‘the kind of cuttlng
' tool materidl uSed. For example: ' T

A carbide cutting tool can machine cast iron at
'210-450 -feet per minute.and brass at 600-900 feet

‘5

15




'CONTENT OUTLINE mAcHINﬁefNTS AND_TECHNIQUES

A } s " per mlnute A hlgh speed cutting téol can machine. -t
. * e soft cast iron at 70-170 feet peT mlnute and 'brass ;ﬁ
S . at 200- 300 feet per mlnute. ) . -

) o o ﬂ ’ Calculate the r.p. m oﬁ a piece of work based on _the
. " .o Q";. material being machined,  the diameter of the work,
) - T - 7, ‘and the mater1a1 in the cutt1ng tool. For example

4
o ’ - . - :

C - ’ What T. p m.- should a lathe revolve-at in order to
. (T‘-‘ . . . machine‘a 2-inch diameter piece of brass thdt is"
. ‘ e machined-at 300 feet: per m1nute? The formula is:
L ® o /- ' -
- ’ - -.- T. p m. SFMx4 300x4 1200 . o
SR DIA Z_w. ¥ oy
’ HERS = N Ty i

) x. Lff"’.\~ " Make avatIabIe cha xts and tables wh1ch will enable’
) th;/student to select proper speeds and feeds fbr
S a partlcular job. _

.

Note that speedqfﬁre expressed as advance in 1nches
per revolution of work ' .

- | Note further: ‘that optlonal feed is correlated to
; the depth of cut and the finish .required. TR g
-ssary trade mathe-

VIII. Trade Mathematics Introduce and cover a11 ne :
ic, constants, and

fmatics, such as basic ar
formulas, = ° :

-

IX. goolants Explaln that the use of coolants or cuttlng oils
‘ ~ will increase tool, life and glve a better finish
. on the work. Point.out that #ach different
material requires a. d1fferent type of cuttlng
fluid. N

Some cutting fluid categories are: ) T Nm
1. straight mineral obils ‘ o
2. soluble oils (water emu151ons)

3. chemical-water mixtures (synthetic)

X. - Care and Main- Call attention to the fact that the accuracy of
}enance the work depends on the proper care and main- :
terlance of the machine. Observe some rules such as

1. Level the lathe\prOperly
2. 0il the lathe,properly.
« 3. Thoroughly clean the ways

y

e et i L eI T > P Sy

Exp1a1n further that the care of small tools is
. very important in the development of a good work-
< ‘. " man.. Some rules are:

6

16:




' CONTENT| OUTLINE

XII.

XIII.

Trade Terms

Work ProceSses

A. Facing

- 3

4

>
-

“TEACHING P JggTS_AND {'ECHNIQUES o

. Keep tapere(d sh ks clean.
. Do not use'a wrehch as a hammer.

TGN

metal' P

Introduce the personal afety rules. %at must be

used when/ operating the\machine:
'1.- Wgar Moser fitting \clothes'.
.2. Wear safety glasses :
3. Make sure all guardd are in place..
4. Keep hands -away from moving parts

A

,-_1 Use- pliers tovremove c\hlps entwmed oh
-~ workpiece gr the cuttingtool.

2. ¥se a cradle on the bed
: ,spmdle when mounting' and removmg[t:huc
3. ‘Remove chuck.- keys from
" after use.- .o

away when setting up or:mi adliring & job.
5. Support long p1eces be.fore running at h
speeds. :

.. Avoid Witting reamer edges aga:{lst other

t

k]

€

N

‘-monstrate how to avoid part1cu1ar dangers, such T

the'

ks.®

e chuck wmedtately '

igh

"or.a bar. through *the

4. Remove, protect,or pos1t on too bits safely

6. If a long p1ece extends".from the back ‘of the
spindle, tie a rag around it. However, long

thin diameters _'arq‘ dangero in any cas
7. Turn the machine by hand fo caumplete
revolutlon after setting up.\ 5

them. - o e

for example: | , \-

. v\
gib—a wedge-shaped strip that can be\adjust

e.

* Explain all trade terms peculiar to \the trade,

ed

to.maintain a proper fit between movab\le sur-

faces of a machine tool

\

* 8. When you hear unusual noises \fr 0 o
. ‘machine, stop it and find out\what i}iuiing r

4

Explain. that facing is one of the first operatlons

- usually done on the engine lathe. Illustrat

some of the turning or facing tools that may
used for this operation.

e
be

Demonstrate that facing can be done by holW

. .work:.in._the. chuck, between. centel‘ﬁ or-in bot

chuck and steady rest.

. 17



.+ CONTENT OUTLINE " TEACHING post AND TECHNIQUES l

.-,':‘..I

B.*Center, dtill- Staik\jyét center dr1111ng with a comblnatlon
i { i1l and countersink is done to prevem¥ a twist

ing . d ,
a v ’ngiiﬁ from wandering when startlng to drill a hole
o e end of a piece of mork. Also that.center
drilling. mlght also be done to make permanent
» center holes in order to mount tﬂé piece of work
LT between centers. .

. Empha51ze that when center dr11 fng for. permaneht, .
Lt .center holes, the size of th ination drill -
: " and countersink should be ‘ifl.propoxtion to the N
diameter gf the work piece. For example: APNo. 3.
. comblnatlon drill and countersink should b€ used ‘
to drill a & -inch diameter hole in, the end of - 1
& . & l-inch diameter wo;'k p1ece R

-ux_l.i o ' Call atteni1on to the fact that when long pieces
- . CoL are to bé center drilled, one-method that may be
I “vj used 15 the use of both chuck and steady rest
: o . “-I‘ et 4 * .
_ C. Drilling . Explain that dr1111ng is an 0perat10n that * "
o Yy machines a ;round hole in- a p1ece of work to a
' 'i desired depth. &
f*,' Indicate - further that the tw1$t dr111y15 usually
: held in the tail stock splﬁdle by means of a drill -
L ¢ - _chuck or drill socket,. _Emphasize' that a standard *
‘ , § drill will not finish a hole to prec1slon requirée- -
; ) ments. . RIS A _ .
! h f
P01nt out that the.core dr111 is. used to enlarge
N R : . .-an..existing hole that does not require the )
LR S characterlstlcs of a reamed hole.
~ D. Reaming R Mentlon that reaming is done to make a hole _
round, stralght,or ta ered or sized to prec151on

o d1menslons

°Indlcate further that™ dr111ed hole, prlor to -
reamlng, must be dr111ed undersize. For example

5 . : K -1, Drill a hole 120" ‘in. diameter for a iv reamer«'
S Y + 2..Drill a hole .368" in d}ameter for a g" Teamer.

3. Dr111 Ei" under91ze for holes over 5" diameter.

':"’Jf.'b Lo State that reamers and .drllls are held in the o ﬁ
o, oo, same way. . . s

! —
e O S St SO e —

_e"'?T§;- " E. Straight tﬁ:nQ Define stralght turn;ng as an 0perat10n by a
" ing _ ‘turning tool for: reduc1ng the outside dlameter'of
' a piece of work to a given dlameter

N -
. B 2 , X

. ‘v 18 - .. ‘&L :'dra
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‘ CONTENT upyiNe [/ . TEACHING POINTS AND TECHNIQUES '
. B DlSCUSS the important p for the proper set-
> ‘ : up during straight turning. ome examples \are: ¢

RO

1 Position of the tool post
Position of the- lathe .dog .
Q%\S Truen‘éss of . the headstock center )" .

‘ Emphasize that cHip control is im rtant and =’
should be handled by means of a pfroper.chip
grooYe, ground on the tool so as fo curl.and break’
the chips. Bjaboraté on the use\of the steady
‘rest and the foilow r rest for lonk slender 'work

. . %
Discuss the meth)»d problems involved in
b macbmmg an ecce such,as a crankshaft.
©  Some examples ‘i de 1ay1ng out more than one
set of center hGoles, and using b)ces to avoid
bending the work. p1eces i"'\ 4_\

4 5 Emphgue thatf turning usually requ1res roughmg
‘~ , | | and f1n15h1ng c;xts ‘ » _,,v__l L ~
"+ F./shoulder : ~Exp1a1n that"a shou-ld%;;:s a,point.- at which two
d

turning diameters me State"further that there are
. « several types“of.shoulders which réquire different
N T -'shaped tools. Two of these are filleted corner -
- ' and chamfered. "*- ;- o
/ . ‘ . - Elaborate on the procedu’"in facing a square Co
T e shoulder. For example, give details on roughing
§ - - out the material in the:corner, and amount of
: _material that should be 'Yeft for finishing.

N
« é . .
G.Laper‘ turning List the different methods of machining a taper,
‘ - such as by use of: taper attachment and, compound R
: rest. Point out.the importance of setting the
' ~ cutting tool on cen'ter. ,

\ Explain that due to the extreme accuracy and high
- , - quality of york required today, the offset method
v : of cutting a taper should be discouraged, except
SN . for special situations. o
- K, Boring EXplam that boring is ddne to enlarge and/or true
. . a hole. . . C 0
i M . . . B . R .
' Emphasize the importance of using a‘short, large -
bonng ‘bar to overcome such problems as chatter
and bell—m‘ythed holes . : i

. I, Threading » Ca11 attept1on t§ the fact tﬁat external threacjs ‘
can be cut by chasing.with a ‘single-pointed tool.
or by use of a die. State further that threads. /




>~ "CONTENT OUTLINE - TEACHING POINTS AND TECHNIQUES )

. tap be chased nternally by means -of a horing
ba or by use of thread tap -
, ‘ Empha51ze the 1mportt:‘ance of locating the ‘thread
_ o _ (:ool on center and : ahgnmg it B,j}
" scribe_the procedure in chasing

o mu1t1p1e threads.
< _S 4 2 F

J. Knurling Define knurhng as a means of 111ng depress:Lo S
. ¢ in the surface of “a plef'e)f w‘?rk
& ,
. ‘Explaia the problems i#lvolved when knur1ig—For

: example: endmg of small work and double trackmg
K. Forming Define f tummg as machmmg spec1a1 shapes V
LS . by means - of tools formed to the des1red outlme

) State fur er that forming or contour tummg can

.\ . 'be done*mth a single-point togq ulatmg ~
: ¢ both ‘the carriage and crossfeg ‘
. “fo --n . ) t. . . "«‘ j,;-; g ; .
N » - Emphasize the .importansenfl HoRRYa v_ﬁ",q thg. todl,
R : Pr"‘ﬂ@' speeds , .and pFof il 1Y) the
,§ o T, \ method of filing and volves
. C el S
L. 'Grooviné\\ » Emphasize that the follghi ms ‘are used
& - : 1nterdhangeab1y with the érm grooving: recess, -
\ re11ef, ,and undercut Y 5 0\);
Explam“‘a few of th'. rgﬁons for grooving, such \“
as: A
’ . 1 To B
o~ u",\‘ . shoylder
' ) S 2. To ayoid a fillet op’a ground shaft
v Y‘ : )
‘ Add that groovmg can Ye done internally’ as’ well
. -as extemally 3
T orate’ on the fact that the Wldth of the 1
' grooving tool depends on the particular JOb
ctors are size of the thread that is being
N , and amount .of stock that 'is left for
M. Cutting off. E phas;xze the proper setup ‘for the cuttmg—off
' operat1on such ‘as having the tool on center and
at a r1ght angle to the work : )
)——~"— B Ment1on ‘sthe- problems 1nvolved m using-a- cutoff s
£ o b tool, such as chatter “and breakage - ,
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CONTENT OUTLINE = TEACHING Pd%‘MD TECHNIQUES - , -]

[4

o AR
,(ﬂ. Backing-off Demonstrate t?e pro-c;djlre in s,ettmg up a

;- backing-off attachm

\ o Mgke the-necessary calculations in order to set
, e lathie for the proper degree of clearance on
- a cutter that is to be backed-off. S ’
A 0. Fi'ling& ' Demons trate moving 'single-c{ file acrossa
Tt ‘ ¥ revolving worRpiece y«taking long even strokes
- fors \
- 1. removing burrs and rounding edges
, . - ’ 2. blending-in form cut outlmes & ,v/
~ ' ' . 3. f1tt1ng parts . . ' v

v

= Stress the safety procedures whe?/usmg the }_eft-
ha.gd filing methbd.

v . _ \
S . P. Polishing Note that this operatlﬁ sometiles is used to
L _ . produce a fine finish with strips of abrasive
- ) cloth cgntacting romd work -that is revplvmg at Z
- - high spe,eds - _ _
R - - q . 4 -}* LI ‘ ‘ a .
. : Explain that ‘the finer the abrasive, the finer
' the resulting finishk,; 4 that a machine oil
- lubricant someti {is used to improve the finish
-~ o - ,v;' . .{-’i_ \
T \/ e .
P A g 4&
S
'\ | . . B . .“‘ | % (
/ ' '
. .“ . 7 . +
9 ‘
T T R R T s T T T T T TR R T T ’_“"ffzrr‘,«u,.. oI R e - - — :(
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Uit No.n = Opeﬁafor's Job title: Engéagfigthe operator

@

; -Progect I s onjedt Name- Multi-diameter shaft
~ Job No. 1 ,"///Obb ndMQ Step turﬂlng (rule sizes) D. 0. T No. 604,280
Draving No. V7 & e o ﬁngﬁzlg&z_é\
Objectives: ' . eratwrw/ '
~  Using the gquipment, materlélos, and ' . 1. Facing .
operationg listed Y€, the Student - ' 2. Center dr1111ng
. will be able to prodyce the piece ' 3. Straight turning
shown on the. drawmg‘ in ﬂccordanee . 4. Shoulder turning -
..~ with the timé-and accurady TequirementS’ ‘ 5. Layout -
~, -~ specified. ' \ . o
. ~ N o
*  Equipment: . | ' : | - Materials e
- Engine lathe © 709l bits . . o " Hot rolled steei
3-jaw chuck L center drill ol . SAE 1018, -13" dia. x 63", -
" Drill chuck o , 6" and 121" M1es &, long. ) '
Lathe centers scilber ; ) ' .
. Lathegydog-. cslipers oo . T
‘ Drive plate > LYo dye _] )

N o ’
Se lected references .

Machining Fundamentals by W&lker and Machlne Tool Technology by McCarthy &
*Smith ,

I‘ N
. ﬁ'PROCEDURE P — TECHNIQUES AND RELATED ;NFO.
L. Select stock,énd remm’e Sharp edges- 1. Review safety rules.
2. Mount 3- -jaw chuck and lotate york 2. Refer to-III B and’ IV jin
chuck. N . content outline.
3/ Racedend to cleaw up. ' ' o
4_Mount |chuck and cgntef dr111 in taﬂstock "
and mdchine centeyf hol® in part. d’
5. Rem

P from chuck’and layout overall 5. Use layout dye, combination

len; square and scri¥er, or
. SN ‘ surface plate and surface
: gage with scriber.
6. Remount in chuck, face o layout 1}ne 6. Do not face ?yond layout
and center drill, line. :
7. Remove chuck and ypount lathe centers 7. Check lathe center
and drive plate. ¢ alignment.
8. Attach lathe dog and mOllnt WOrkplece 8. Check clearance between
between centers. ~ lathe dog tail and drive-

. plate slot. Use proper
. ‘ : tension for tailstock
. center and lubricate if
° _ Necessary.

9. Rough turn A" dlameter up to 1athe dog. 9. Set calipers with stee1
i e e e e e e e e T R e e - TUL@-gradUations—and.. .o
practice feel on standard
size piece

23 - .
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pROCEDURE'

g

) =16~ Finish turn "A" diameter to callper

etting.
11. Remd

diga{A. .\ ‘
12. Mount lathe dog on dia. A, locate

between centers,’rough turn "B" dia.”

to layout llne -, ,
. 13. Layout and rough turn each dlameter (

‘to length \

. .r
\ v . !

2
5 "

-

bl N

14. Finish turn all diameters to callper
“, Size and length

15. Remove all sharp edges, recheck Vo
Measurements, and submit for 1n§pectlon
and grade. . \ ) -
\

lathe dog and layout leng\\df \ ‘11. Use layout?dye

S U
. Use copper or“other soft -

3.

K

metal to prdtect turned

dia. from dog.
Use subtraction to find

distances of shouldgrs
from ‘egch other for-
chuaking. ¢

to finish shoulders
square.

/

- .

.. TECHNIQUES AND RELATED INFO.

. Use a- shai'p' pointed tool‘

. 11 '
. Use left-hand filmg for
.-safety\near lathe dog.

F?—
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j tmit No. Operator®s gob title:" Engine lathe operator
: ) (_ a . [ °' i *

Projeet 1 ° iProject Nare: Multi-diameter shaft
..« Job No 2 ‘ Job ncmze Step furnmg (mlcrometer .D.O.ff'.'-‘No.604,230
R 7R - S . | 51zes) . .

’ Drawing No. ] ' ‘ | ;.__', o, Time: Zggggé SR

-

G

Objectives:. S B Operations

N N

Using the eqtupment* materials, and . RN Straight turning .
operations listed here, the st@dent | ' ', 2. SHoulder turning™ 6("
will be able to produqe the p:\ece R '3, M1crometer readmg 0
shown on the drawing in accordance L o S
w1th\the time andraccuracy reqmrem neg, - . ) ¢
sp ified - /'? ¢l N IR T,
& L K . &~ ' . AR
V Eﬂ_uipm t: ' i AP Matemals
ngine-lathe < Toolhblder - . 'Hot rolled steel ,
Lathe centers Tool bjts o SAE 1018, from ‘ ‘.
- Drive plate ' 6" rule .~ Job No. 1,Project No. 1
Lathe dog * 1" .and 2" micrometer . : B
L A Selectqd references: ' ' T
Machmm@ Fundamentals by Walker, .and Machme Tool Technology by McCarthy {i
Smith~_ 7~ . -
. PROCEDURE L TECHNIQUEBaAND RELATED INFQ,
— ~
1. Clamp lathe dog on d1ameter G at small
‘ end of workpiece.
2. Mount between centers a?nd turn A 'diameter 2. Start a trial cut.and
to size. - che€k size with micrometer.
/ ) . ’ . . Make necessary adjustments
. ’ ‘ . to finished, size.
3. Remove workplece and relpcate dog on 3. .Use soft’ meétal 4o protect
° . A digpeter. finished surface.
: 4. Turn B diameter to size and square - . 4, Take trial cut and check
) " shoulder. , " with micrometer and make
g, necessary adjustments to .
ot hold correct size. .
5. Tufd\ each diameter to size using same 5. Check center 'tension and
-methpd. . | lubrication if necessary.

6. Remove sharp ‘edges with a file.
7. Recheck dimensions and submit for :. .
inspection and grade. o . ‘ ‘ _ .

-




it No. . Operator's“jabmiitle-- Englne lathe operator M F
. v:(;” T q- Vi ”:1‘ - .o :
Progject 1 ' , Pragect.Name Mu1t1-d1ameter shaft .
Job No. 3 ° o Jab name : Knurled chamfered shart  D.O.T. o 604 280’ < e
Drawing lo. 2 L _ ' Time:: & @Lgé
. - # . ' a
Objectives . ' v Qgeratzons . .
Using the equipment, materlals, and _ _ 1. Stralght'turning- '
operations listed here, the student o - 2., Chamfering .
. Will be able to produce.the piece . 3. Knurling -
shown o the drawing in accordance o ..4. Layout ,
with the t1me and accuracy requlrements . ' : R
speC1f1ed N P S Ry
J,‘ - S
-~ v : . [} . - X . 1
E‘qu_zpment. - N . - Materials. . *
Engine lathe. . 'Tool bits - ° Same ;piece of hot rolled.
Lathe centers = ° 6" rule s 7 steel SAE 1018 as used on’
.Drive plate = 1" and 2" micrometers ,{ * Jobs 1 and 2, PrDJect
CLathe dog L : L »No 1. _ .
a ¢ L, LI . , A 2 .{o
. ‘% - : . . . N , .‘ X
3 L] ]

SeZected reférences-,f . \ .
. Machining Fundamentals by Walker,, ‘and Macﬁlne Tool Technology by Mc Carthy a
“Fsm¥th -~ . . .

ﬁROCEDURE , » __ ZEEENIQUES égD égggg IEFU.«'

o -

5 sp1nd1es

1. Place dog on small end and mount between 1. Stress cleani

. centers. Turn large end to 11" did., 21" before setting lathe
. long, i _ * centers, Check a 1gnment
~ = e SR " of tailstock.
2. Knurl with me8iun pitch knurling tdﬁ&. ) 2. Point out that’ knur11ng

setup is square to work-
piece and knur11ng rolls
_centered on center 11ne of

: ' . “work. o

3. Set lathe compound to 45°- and chamfer 3. Remind students that o

end. ‘ - ~. cutting tool height is on

’ . center line.

4. Reverse dog and turn middle sect1on to 4. Protect knurled surface

“'id1a ‘ with soft. mater1a1 under _

o o dog. y

5. Knurl with medium pitch knurling tool. 5. Point out need for proper

pressure and lubricant.
6. Turn small end to 3" dias . .
7. Knurl-with “Fine pitch knurilng tool.

8. Set compound and cut required chamfers ™ 8.rleferent1ate between: )

gwo shoulders: and end. . ”compound settlngs for - e
i ' : angles : -
9. H n for 1nspect10n -and- grade T S e
4 -
m k.2
. e © 16
e : o
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_}) “Unit do. " .. Operator's job title: 'Engine lathe operator
e '
" PrOJecé I + - Project Name: Multi-diameter shaft
Job N0.~4 3' "' Job name: Die threading and under- D.0.T. No. 604.280 ~
S cutting , ) '
'MﬂoL T ‘ = _____Time: 2 hrs,
'”-_vobgactzves.r,, B ' Operations ,
Using the &qliipment, materials, and . I°, Straight turning
operations - 11sted here, the student o 2, Undercutting
‘will be able té produce the piece 3, Chamfering
shown on ‘the drawing in accordance 4. Threading with split
with the time and. accuracy requ1rements _ . adjustable die
specified. . o
Equipment: , ' (j . Materials
Engine lathe " . ‘Tool b1ts Same piece of hot-rolled .
Lathe centers '%"-13 die. and die gtock steel SAE 1018 as used on
Drive plate 6" rule : : - Jobs 1, 2, 3 of Project
Lathe dog ' 1" micrometer - No., 1
3-jaw chuck Test nut - | : . .

[
(9

Sele ted refbrences : ‘
Machining Fundamentals hy Walker, and Machine Tool Technology by McCarthy §

Smith.
PROCEDURE - . TECHWIQUES AND RELATED TIN50,

1, Place dog on small end, set between 1. Review' correct pnocedure
centers and turn large end to 3" S for setting up lathe for
dia,, 4;2" long." ‘ .+ straight turning.

2. Reverse dog and turn <" dia. to 2. Introduce finish turning to.

: +500-,499" dia.,"’ 2-1-" long. . . o close tolerance-
3. Set tdol and make undercut to depth. 3. Use thread formulas for
- b © * minor diameter of thread.
- 4. Set up chamferlng tool. bit to 4S° angle 4, Stress.that the . tool .bit-.
and form chamfer on end. must be on center for
- proper cutting action.

5. Remove work and centers _and mount ' o

- 3-jaw chuck. Chuck on 2" dia. ) » :

§< Start die on 3" dia. turning the , 6. Show setup for holding die

* spindle by hand : < stock backed up by tail-

. 4 stock spindle, Stress

T : ) ¢ : ’;v" -using cutting oil for
. threading steel. -

7. Remove work from lathe and clamp in 7. Point out method of breaking
bench vise to finish die cut thread ) " off chips by backing up a
by hand. ' v half-turn. Use oil,

8. Remove sharp edges and ‘turn'in for e,
inspection and grade.

)

»
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Unit Ko, " Operator's JOb titles Bnglné\Tathe~opcrator

Project 1 . Progect Nameq Multi- d1ameter shaft
Job No. 5 Job name: Thread tummg, . uz;#o.T. JNo. 604.280
Drawing No. 4 ) .___Time: 5 hrs.
Objectives: Operations
Using the equipment, mater1als,and 1. Straight turning
operations listed here, the student - * 2, Chamfering
will be able to produce the piece. 3. Undercutting
shown on the drawing in accordance 4, Threading with single
with the time and accuracy requirements point tool
specified. 5. Facing

6. Center dr1111ng
Equipment: . . Materials :
Engine lathe Tool bits Same piece of hot-rolled
Lathe centers 6" rule steel SAE 1018 as used on
Drive plate 1" micrometer * ' Jobs 1, 2, 3, 4 of Project
Lathe dog Thread micrometer (ll-pitch) No. 1 o '
3-jaw chuck Center gage :

r
4

SéZected references ! - ' :
Machining Fundamepggls by Walker, and Machine Tool Technology by McCarthy §

Smith ,
PROCEDURE - TECHNIQUES AND RELATED INFO,

1. Clamp stock in bench vise and saw off
1" dia. threaded end at the undercut. A
, 2.'Mount in 3-jaw chuck and face and center 2. Review importanee of proper ’
' drill. . center hold sizey
3. Attach dog, set up lathe centers and .
drive plate, turn stock to size,

4. Chamfer end to 45°, ' , o 4, Uséwprotractor or combina-
' .. tion square head to set
. tool bit,

5. Reverse dog and finish turn othér/ZZd ) : o

6. Set up tool bit and cut Y'" undercut, 6. Use thread formulas for
depth of undercut,

7. Set up chamfering tool and chamfer end,

8. Set compound at 30° and adjust threading - 8. Introduce center gage and

tool bit to correct height and alinement. properly ground threading
" tool bit.
9., Adjust speed to slow apd set gears to 11 . 9, Demonstrate use of chart
threads per inch, for correct lead and use
of thread chasing dial.
10. ﬁ&t threads to proper depth u51ng - 10. Use thread mand®1 for
compound infeed. : ‘correct pitch diameter,
. Check with thread micro-
11. Remove sharp edges and hand in for meter, Formula for com-
inspection and gra&p. ® . 'pound infeed: .75, \
N -

(¥ 3
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Unit No. ' Operator's job title: Engine lathe operator ' N

Projeet 11 Project llame: Ball peen haumer ° I w
Job No. 1 Job name: Handle ' ) D.0.T. No. 604,280
- N o @ .
Drawing Nos. vé& : o . \ .n,-;-.Time: 12 hrs.
- @bjectives: o anratzons
Using the. equ1pmept materlals,and 1. Facing™ 5. Knur11ng
operations listed'here, the student 2. Center dr1111ng . 6. Dr1111ng
will be-able to produce the piece 3. Straight turning 7. Tapping
shown on the drawing in accordance 4. Taper turning ° 8, Polishing
. with the time and accuracy requirements : . o
specified.
Equipment: T . 7 Materials .
Engifié' lathe Tap = - S .+ 24 ST aluminum, 3n gia, x
tzl Collet assembly  Drill chuck T . i" : .
Lathe tool bits ‘Fine knurllng tool .
Drills . i : . <
o ‘ . o . ‘ ~t . . o. - - ) ) . \
SN

-

SeZectad refbrences
Machining Fundamentals by Walker, and Machlne Tool Technology by McCarthy §

Sm1th .
PROQEDURE . ~ ‘ ~ TECHNIQUES AND RELATED INFO. IQUES AND RELATED INFO.
. > .

1. Mount collet assembly w1th 3" collet.
Fasten workpiece with drawbar allowing
3" stock to project. ' .,
2, Set lathe tool for facing and fagce both - .
ends. Finish to length: as per drawing.
3. Center drill both ends. _
4, Place stock on centers and drive w1th 4, Discuss use of soft material
1athe dog - . - between workpiece and dog
o N L LTSI rrON prevent marring. - SO,

o«

5. Set, lathe tool for turning. : '
6. Remove ,010-.015 from sectieg D. Turn to 6. Point out that workpiece -

4" length. v ¢ _ must run true before
. kndrling. =
. 7. Fine knurl to.fit " collet. 7. Elaborate on knurling =«
' technique to avoid double
tracking.

8. Layout section B and C lengths.
9.°Mount collet assembly with 3"’ collet,
Fasten section A with drawbar and support
knurl end with center. ,
10. Arrange l1dthe to obtain taper u51ng 10. Demonstrate use of the
taper attachment. , . taper attachment,
11. Set 3" radius lathe:tool for taper
' turning and take 41ght rial cut over »
" section C, L. : ‘ i
3 .
, " 29
= L T
oL : 19 MR




L -

R@ggggggg ' TECANTQUES AND FEIATED ZWFO.

Ca11per at-both ends of section C to test :
s accuracy of taper. If taper is not "
orrect-adjust—setting-to correct’ error,
ough turn tapered section C.

Tnish turn tapered sectlon C as per
draw1ng.

Arrange lathe for stralght turnlng. .
. Rough turn section A and section B. '

. Finish turn section A and sectlon B ‘as

- per drawing.

Turn work end for end an hold sectlon D

" collet-with 13" projecting.

' True up with center if necessary,

22,

[y

23,

.24,
* .25,
26,

_Mount drill chuck in the tallstock w1th

e drill. o
Deep-hole-dr111 to depth as. per draw1ng. 20,

Use ]::ﬁbrlcant and prevent chip bulldup
-by frequently withdrawing dr111.

Finish drill 4" deep with " dr111
Set tool for clglfering 60° x fg o .22,
depth and chamfer, ‘ o

)
Start y3'"'-18 tap square for two turns
supportlng with center, ;-

B

Finish tap by hand.
Deburr and polish, ,
Hand in for inspection and grade.

v «

20

30

Call attentlon‘to the need .

for lubricant and frequent-‘
drill withdrawal to pre- .
vent chip bu11dup.

Demonstrate use of the
. compound set at ‘30° with’

tool bit to-.-get a counter-
sunk hole, :



Unit No, . Operator's Job tztle- Englne lathe operator

+

Project 11 B Progect Name. Ball peen hammer
. . g ,J o~ - .
Job No~2 - Job rigmes Cap f T < o wet 604280
. : SRS ¢ - . v ,
,-‘ :(. - ) ’ , . 8

g Nog, 5.6 o S » sze 4AQ;§L
' . g‘ ' P .

Obaeatzves. . R R o, rutzons .
Using the equlpment,‘matdnials, and 1, Faclng ... 6, Filing
operations listed heYe, ihe studenf 2, Center drill- 7, Polishing-

, will be able to produce ‘the. piece. -+ ing . - 8. Cutting off

- " shown on the draw1n§ in; accordanj@ 3. Turning.~ .= 9, Threading

with,the time and Accuracy requirements 4.,Chdhfer1ng 10, Recessing-
spec1f1ed ' 44 : /L} ' 5. Knurllng ~ undercutting
Equzpment' A '“ﬁ' : Mbter%als
Englne lathe = Knurllng todl ", o 24ST a1um1num, ;" dia. x
3w jaw chgpk . Collet aSSemBly vy 35" - . D
Drill chuck Lathe' file . i USRI

Tool bits Emery cloth
Center drill :

. Selected references: ' r
Machining Fundamentals by Walker, and Machlne Tool Technology by McCarthy &

Smith v

PROCEDURE ' : CH Ig S AND RELATED INFO.

1, Place stock in 3-jaw un1versa1 chuck
- with stock projecting 1 ",

-2, Arrange for ‘proper splndle speed, 2, Elaborgte on use of formula
: : for pr per r, p.m.
3. Set lathe for facing and face end, . :
4. Center drill from tailstock spindle, 4;'Demonstrate dr111 chuck
R ; ’ uses,
5. Set lathe for turning. : S 5. Support w1th'ta115tock

o e A onm.u_u..a-"mcenter..uumon.qu“.‘
~ 6. Turn knurled diameter to .740". - : :
7. Rough turn threaded diameter plus ¢y". Y - S o
8. Set up and fine knurl as per draw1ng. - : S
9. Set lathe for turning ahd finish turn -

&" diameter to .560" and shoulder to .

Te
/ -
10. Set tool for recessing., , e
11. Cut recess for threading, ’ e L
- 12, Set tool for‘cﬁ fering. ‘ . )
13, Chamfer 45° x 3". : " ///

14, Arrange gearlng for cuttlng thread as
' per drawing.

15. Set tool for thread cutting. . 15, Set compound to the right
. 30°"to. cut right-hand
. ) . . ' ‘ thread, . Compound infeed

. Co ‘ . . is .75 .
' ’ No.\ of threads 'y

21 g

, 31 o7
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EROCEDURE _

16, Cut 9"-18 thread to fit tapped hole of"

part 2 s
_17. Withdraw. tallstock._,m,d,f'

18., Set cutoff tool and cut off ‘work J; plus

length indicated on’drawing.
. 19, Mount collet assembly with 32" collet.
20. Screw cap into handle Part 5 Place:
" handle in lathe collet w1th < end‘
."- _ ‘projecting } L
215 Set lathe tool for facing and face end
:of cap to length as’ per drawing,
22. Round end of cap (form tool or file),
23. File lightly to remove tool marks, then
.pollsh
24;3Hand in for 1nspect10n and" grade.

3 2 3L

22

TECHNIQUES AND RELATED INFO.
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it No. 'Operator's Job title: Engine lathe operator

- - .

Project 11 _ Project Name: Ball peen hammer
- Job No.3 -~ .- -Job name: Head - -~ -~ - -~ [-D.0.T. No.604:280% -
. , O
Drgwing Nos. 5,6 : ' R Time: 6 hours
Objectives: f ' " Operations *
Using the equipment, materials, and 1. Facing “ 6. Laying out
operations listed here, the student 2. Straight turnlng 7. Forming’
Hwil}“be_able_to,produceAthe,piece,. 3. Filing . .. .. . 8;..Center -
shown on the drawing in accordance 4. Polishing . . drilling_
with the time and accuracy requlrements 5. Measuring .79+ Cut off
Spec1f1ed , ) § S 4
B ) ‘ ; ) . .
Equipment: S A . Materials . = .
‘Engine lathe ~ . Center drill- . CRS. SAE 1018 1" dia,
. 4-jaw independent chuck Drill chuck X 62" long S
Tool bits e Center rest - ’
| s

" Selected references:

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy §
Smith - - '

: — PROCEDURE . — TECENTQUES AND RELATED INFO.

I. Place stock in 4-Jaw 1ndependent chuck 1. Demonstrate use of cone _
with 45" projecFing. Adjust jaws centric rings for approxi-
. so that stock xruns true. ' " mate setting and use of
‘ indicator for more
» ‘ ' , accurate one.

2. Face end. o

3. Center drill end of stock. .- : ' S .

4. Adjust tailstock to support end of 4. The ball end of this part

S WOTK. i e . s %o be. formed.on end ... ...
supported by tailstock.
Allow %" stock on ball .

: : end for removing the center
_ : ‘ - when the ball is formed. )
. Set right-hand turning tool with left- . See Figure 10-88, Mach1n1ng

5.

~ hand toolholder for turning, . Fundamentals by Walker
_6. Rough turn 3" dia. plus J%"., -
'7. Rough turn. 3" dia. plus fi”.

8. Finish turn I" and 2" diameters. -
File lightly and pOilSh with emery cloth.
.» Layout and mark location of the concave .
. groove$ as per drawing.
10. Rough turn both grooves using a f% .
round nose turning tool.
: 9 | .

lD

'.“‘w



\ PROCEDURE " e

“11.

12,

Fi@1sh turn both grooves as ps} e .
drawmg Pol1sh grooves wzltbemeny 4
cloth, - . " s

Place center rest in p051t1on w1th
jaws* in line with g 3" diameter

"section of work and clamp center zrest

Co1s.
" 14.

15.

16.
17.

18.
19.

20.

ricate jaws.

 to lathe bed.

AdJust center rest’ jaws to center
up on §" dia. section and withdraw
tailstock. Put 011 on. work to lub—

Set lathe tool 'for faC1ng and face to
length as per drawing. This operation
should remove the center hole from
the. end of work.

Set concéve form1ng tool for turnlng
ball.

Rough ‘turn ball end and finish turn.
File ball 11ghf§y and polish with
emery cloth.

Remove center rest froh’lathe

Set cutoff tool and cut off work

31" plus length indicated on

drawing.

Place work in lathe chuck. Use'soft

-.metal around work to prevent marring

?.
%2.
- 23,
24.

of surface by chuck jaws. Grip on
center section, allowing . large end
to project 1" and- true as before.
Set lathe tool for facing and face
to length as per drawing.

Round face as per drawing.

F11e face lightly to remove tool
marks. Polish with emery cloth.
Hand in for inspection and grade.

PN Mea e eediie e ievieiedieeireas ey eee wasfaeieees s e g

24"

: 13 Br1ng Jaws up lightly to

‘;7,;3?‘;.; _d1.’7>j:

1:‘& o ‘<~ ’ 4
" dia, so-that concen- *-
tr1c1ty remains true.'

+ 22, Illustrate use of form

tool or file for rodnding.



1. Mount collet assembly and tlghten

6.. Hand in for mnspectlon and grade.

4

o w ’ ) ’ - . .. ’
Uhif}ﬂa.g . - Operator's job title: Engine lathe operator
Projegt 11 Project Name: Ball peen hammer
'\b“ . " i e e T - - F— "
- Job Ba.-4- . s Jobname: e e o i “Nov 604.280

d : ’ 1

W S 6 - ' - /\ T?me‘: Z hour

Obgecteues- . > o erations ’
Using th® equipment, materials, and . , 1. Faci , .

operations listed here, the student o .. -2, Filing
will be ,able to’ produce the piece . 3. Polishing -
~ shown on ‘the drawing in accordance ' . 4, Measuring
with the time and accuracy requirements -
specified, )
- Equzpment : R Materials
- Engine lathe Lathe file ° - CRS SAE 1018, %" dia, x,

Collet attachment and §" collet. Polishing cloth 1" long
Teol bits , 6" scale - :

Selected references:

1Mach1n1ng Fundamentals by Walker, and Machine Tool Technology by McCarthy §
Sm1th

PHUCEDURE : ’ : TECHNIQUES-AND RELAﬂQQ INFO.

- warkpiece in §" collet, : ; ; o
2, ‘€§ce one end to clean up, Co
3. ce opposite’ end to z" length. ‘ <
.4, File both, ends to yg" radius, 4. - Run at slightly higher
speed than for turning,

5. Pollsh with emery cloth, Y

LT -
el



Umit No. . Operator's job title: Engine lathe operator

~

Project 111 .  Project Name: Die wrench
" Drawing No. 7 ' o Time:5 hours
. \ - . * . . , . )

Objectives: ) DA : ~ - Operations
. Using the equipment materials, and ™ . ~ 1. Facing -
operations listed 'here, the student ' ‘2. Center’ dr1111ng
will be able to produce the piece . 3. Drilling .
shown on the drawing .in accordance , 4 Reaming. "
‘with the time and accuracy requirements 5. Boring»y
specified. e 6. F111ng
Equipment: : _ . Muterzals
Engine lathe ~ = Boring tool and holder Co SAE 1018 CRS

~ 3-jaw chuck Carriage stop = - N 31;"4d1a X H" long
Drill chuck . 6" rule . - ’ R
Center drill In51de callper ‘ T

Ce" drill Inside micrometer  °
2" machine reamer = Toolholder and tool bits

Selected references; ' ' '
gach;nlng Fundamentals by Walker and Machine Tool Technology by McCarthy §
mit

P

PROCEDURE .vmcazvrgws AND RELATED INFO.

1. Select stock and remove sharp edges. '
2. Locate in 3-jaw chuck to face end and 2. Demonstrate use. of 51ng1e—
. file radius. . . cut file.: Stress safety
' ) " when f111ng work close to
R . chuck jaws.
’ 3 Reverse piece and true up faced side . 3. Use parallel to. true up
’ in 3-jaw chUck | faced side W1th chuck
- o ' face. '
_Caution: Be sure to remove

Toem w el wer See e as we mel el A ae L

o R o _ machlne!

4. Face to length and f11e radius.
" 5. Center drill:

SA.Drill through with J" dr111 '

6. Drill through w1th “7" drill. - 6. Use reamer to check hole:

: ' for- oversize—condition
‘ before drilling all the
o - ' way through\ Point out

proper speed and feed for
drilling. CSX4 = 544 r.p.m.
. D <

Use light feed.

7. Ream with g" machine reamer. ~ 7. Introduce slower speeds
: S ST - for reaming and use .of
'¢4 o cutting oil.

36.

26

. ﬁirETTEI.before starting.. ... ..



‘ o
v ene JECHNIQUES AND RELATED INFO,.

8. Set up boring tool and carriage stop. 8. Demonstrate depth setting
’ S ' W1th .carriage stop using

s —§" block-between- carriage -

: ' PROCEDURE,

and stop.
97 Bore to sife ard depth. ' 9. Explain boring pr1nC1ples

e _ - and set up.
o ) Stress this point: Do not .

power feed against carriage
. _ stop. , Introduce the use’.
~of 1ns1de ca11pers for .
. . _ ) checking diameter.of bore.~-'
R ' - Make final size ¢heck with

* inside micrometer.

10 Break sharp edges and submit for \, 10. Show how to break sharp

1nspect10n and grade. ' ° , . edges with emery cloth.

“

£F, e

27
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nit No. :ﬂ"‘ : qurator'e Job tztle Bng1ne 1athe operator
"’Project Iif:" Proaect Name: Die Wrench ‘ '\ ‘
“-"f";fob“'ﬁb\":"z'f“"“"“‘"“’“"‘“"‘“"‘Jab" natie:’ ""Hand1e BT D 0.7, No. 604 280
—equing Jo. Z . _ w L_sour |
Mtwecttves o | Qgerattona ‘ S
. Using the equipment mater1a1s and ‘ 1 Facing 5, Taper ,
- operations listed here, the student '’ 2. Center drilling - turning’ -
will.-be able to produce the piece -~ . - 3. Knurling . 6}¢Undere~‘~ .
- shown on the drawing in accordance ~ -~ 4. ‘Straight turning cutting‘j«
"'with the time and accuracy requirements _— ' o 7. Threading“;:
‘specified." L . . ST ;.8;fR8%} S
' o o : A : orm1ng'
E'quipm'ent: R ‘ ' Materials - .
- Engine lathe =~ Toolholder ‘and tool - b1ts SAE 1018 ( 1018 q ‘ o
~Collet attachment Threading tool =~ 2 p1eces " d1a § 3 " 1ong g
. 3" and 3" collets Center gage ' B S
- Lathe centers, Outside calipers and 6" rule-i‘ - -ﬂ 1f' EIPETNE. S
Prive plate ."d/’>1" micrometer . : B L
Lathe :dog ;"-23 thread gage / S .:', V;{_‘-?;‘f‘>s;i_'
.SeZectedreferences. ’ - ‘ SRSV
* 'Machining Fundamentals by Walker, and Mach1ne Tool Technology‘by McCarthy §
Smith o G
— < PROCE @E
1. Select stock and remove sharp edges. : *.‘E 2
2. Set up collet attachment and locate - 2. Demonstrate correct Ppro- .

.work”in I collet. . : " cedure for. mopnt1ng ‘collet .
_ L : : - . attachment and using collets.-
* E ST o ' Stress clean spindle and
’ correct key -alinément.

3. Face and center drill one end of , . ‘3. Explain the value of do1ng
'».'both pieces. - . . % each operation on both .
- ’ , pieces bet ~doing the
e S : - ‘next operat] ST
4. Reverse in collet—and face and center - 4. Point out. ‘the need to re- -
drill. ‘ o > *  mpve th% center on radius

: o end. 1ater, ‘thus controll1ng
T . the hole depth.

5. Attach }athe dog - and locate between 5. Review: teehn1que of center
.centers : . mounting and checking - to
; . '+ eliminate taper. .
6. Knurl required léngth. ] 6. Allow for center removal
' : . R on raditis end when measuring

_ o ; . 1ength of knurled portion.
Straight turn §" dia. to length.

8. Set compound to 11° angle,with : ‘8;-I"troduce hand feed turning
center line and turn taper. : . /with radius tool.* Use -
o - : ' N, A ca11pers to check:small '
ST _ 'Elg . ) d1amete\'of taper.
ST

R



-__PROCEDURE TEC, SANDR ED ZIFO.

9. Straight turn thiread diameter. . 9. Stress the plus 000"
) : L , tolerance on 0.D. of
e e e bttt
10. Make undercut at shoulder. C 10. Use tool bit ground to T%"'
' EE _ . ' width to plunge cut to
SO _ R ! depth. Check diameter
. R . ' v . with calipers.
S 11. Cut thread to fit gage. 11. Review threading setup
o ' ' oo with compound at 30°,, Use .
a narrow point . threadlng '
~ tool to thread to "
//‘ ‘undercut. Tool must be .at

— -3 center heighiﬁ_ Compound Ll

E " infeed is . 75. ‘F

: , g f" “No. of threads B

12, Locate in collet on 3" diameter =@~ - . 12. Stress use of appropriate .
and face off center on large end. ., size collet. to hold 3"’

: : : . ) knurled d;ameter of over-

S o ) . - size.

13., Form radius on end. ° ‘ o '13..Use radius. tool or ‘filel

14, Retbve all sharp edges and polish.
15 Submit for inspection and grade.




P

it No. Operator's job title: Engine lathe operator

-
,-

Project v Project Name: Fly tool face cutter‘
Job No.1 . Jobnamet'Body ... D.0.T. No.604.280
Drading_No. " L T "« Time: 3% hours

=h = e— = 3 1

Objeetives: ' . , Operations

Using the equipment, materials, and 1. Truing
operations listed here, the student T 2. Faaing ‘
will be able to produce the piece . 3. Chamfering V
.+ shown on the drawing in accordance 4. Shoulder turning
% with the time and accuracy requirgments : o
e specified. . _ R \
eI ) . ] '
Equipment: ' » Materials
Engine lathe. 3" radius turning 1 pc. CRS S.A.E. 1018,
4-jaw independent chuck -~ tool - 2"dia. x 2 " longs -
Micrometer carriage stop " Chalk ‘ .
Right-hand -toolholder =~ * .Dial 1nd1cator .
-Rough turning’ tool - 1" micrometer
. . ' 6" rule

L

f

: SeZected references ) ' '
Machine Tool Technology by McCarthy ‘and Smlth and Machlnlng Fundamentals_b

_bx_ﬂalker L .
PROCEDURE » ' m&HNI_gUES AND QE’LAWD’INFQ.

1. Cut stock to length as per drawing,using 1. Cut stockvfgy"to %"
a power saw. _ longer than finished' length.
2. Bemove all.burrs with a file,. . e . E
3. Mount a 4-jaw independent chuck on. lathe 3. Caution: Use a cradle to
sp1nd1e ' . } . - eliminate damage to lathe
- ' o ‘ _ways and the need for
- g ' : holding a heavy chuck.

4. Clamp 2" dia. -stock in 4- -jaw chuck. 4. Use the concentric rings
“.Leave 1 " extendmg froi” chuck jaw T T eo set Jaws for 2" d1a.
faces. © “stock. Ly
5. True up work to a total 1nd1cator runout‘ 'S. Explain the meanlng of.
of OOP' total indicator Tunout.

6. Face to Clean up saw. marks, ., 6. Caution: Do not remove
' o ' more material than necessary

to achieve a smooth surface..

7. Set up-a turnlng tool and rough turn . 7. Set rough turning tool o
to %ngdla. by 13u long. - . slightly above center and - .
. _ ’ ot away from direction of
. ' 7 ‘ . - feed. Selett the proper
/ ~roughing speed and_ feed,

o A




. . PROCEDURE: _ N T mcyiﬂ _Q_ AND. RELATED INFO.

8. Set up fin1sh turning . tool W1th4j§% . 8.Use a m1crometer carrlage
v rad1us on nose of 1ead1ng edge. _ . stop and set for required.
B . : length ‘as 1nd1cated on -

s ' drawing. : o

9 Turn to 6232 d1a. and face shoulder - 9. Check m1crometer calipers .
to’ 1‘" length. S e ' for accuracy' us1ngea 5121ng

, ‘ - standard. . .

10, Turn chamfers l‘" x 45° on end “of 10.. Use compound - set to proper

_  shank and on bogy.A_ . S ‘angle._ R
‘11. Check all sizes for correct d1mens1ons L L 7""
before .removing from' chuck. ‘
7 .12, Place finished diameter/ in. a-J“ collet
_and skim cut 2" dia, to run true. o
13, ‘Remove all sharp edges w1th a f11e and
emery cloth. L o e
14, Submit for 1nspect10n and grade. ,-‘{' R S

. A




mit No. * Operator's job title: Engine lathe operator

F?oject.v Project Name: Seif-centering vise 4

Job Qo.l Job name: Jaw-actuating screw D.0.T. No.604.280
Rrawing Nog. 9,10 Time: 7 hours

Objectives: ' Operations :

Using the equipment, materlals, and 1. Facing 5. Chamfering

~operations listed here, the student 2. Center drilling 6. Layout

will b% able to produce the piece . 3. Turning 7. Measuring

shown on the. drawing in accordance 4. Recessing 8. Threading
-with the time and accuracy requirements

specified.

Eﬁuipment: ' ) ) Materials )

Engine lathe Drill chuck CRS 1020, }"-dia. x 4g"

Collet attachment Lathe centers o

Tool bits : - Hermaphrodite calipers

Center drill ...

Selected references:
-Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy §

Smith

- PROCEDURE _ _ TECHNIQUES AND RELATED INFO.

2

Mount collet chuck assembly with in

collet. ‘
-“Arrange” for proper splndlé‘Speed ST n o m e e
Set lathe tool for facing.
Face both ends to lenfith. as per drawing.
Drill T%" dia. hole (with No. 2 center
. drill) in both ends, using drill chuck
in tailstock 1nd1e

s
.

VM a LN
L]

6. Remove drill chuck and replace tailstock - %
center. J
7. Arrange heads'tock for turning between
centers.
8. Place shaft between centers in lathe. 8. Discuss common error of

Drive with lathe dog. binding lathe "dog.
9. Layout shoulder dimensions. ) : (
10. Set lathe tool for turning.
11. Rough turn j" diameter. Finish turn
o .375".
12. Set tool for recessing é" slot.
13 Recess to 3" diameter by 4" width.
14. Set chamferlng tool.
15. Chamfer tt" x 45° all edges as per
drawing.
M. Turn piece end for end. Drive with
lathe dog and protect 3" dia. with
soft material.
»
' 32
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-PROCEDURE'

TECENIQUES AND. RELATED INFO.

4

17. Arrange gear1ng for cutting as per -

drawing

33

18. Set tool for thread'cutting. 18. Set compound at 29‘°
P o or-30° to the r1ght to .
b - cut r1ght-hand thread.

19. Cut- rlght-hand thread Fit‘tp,mating - _
: part. ' .

20. Cut left-hand thread. 'Fit to mating 120, Set c&hpound 291° . _

part. ) . '30° to the left to cut e
: ' ' left-hand threads .
21. Remove all burrs and pdlish. ) '
22, Submit for 1nspection -and grade
- L 4
- .3 o
N

.°; g . & N
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Unit No.; Ay " Operator's job title: Engine lathe operator
Progect v Project Nume: Self-centering vise

[N

Job No.2 Job.name: Guide rod _. " D.0.T. No. 604.280

- Praying Nos. 9,11 e . . Zim ;1 hour

Objectives o Qperdtions

Using the equipment, materlals, and . . Facing
operations listed here, the student 2 Chamfering
will be able to produce the piece . 3. Measuring

shown on the drawing in accordance
with the time and accuracy requirements
spec1f1ed
. Equq,pment o _ . Materials . Lo
* Engine lathe ’ . CRS 1020, §" dia. x 42"
. Collet chuck attachment
Tool bits
Vernier calipers -

L}
Selected references -
Machining Fundamentals by-Walker and Machine Tool Technology by McCarthy’
& Smith.

PROCEDURE . ' TECHNIQUES AND RELATED INFO.
1 Mount collet chuck attachment with

1f'collet Tighten with draw bar
and have stock projecting &
-----2,~Set-lathe tool- for*fac1ng~and‘chamferrng T
3. Face one end. (Duplicate operations for 3. Set lathe compound
both rods.) - : parallel to ways, lock
: : carriage, and use dial
for depth settings.

-

4. Chamfer end X' x 45°,
5. Turn piece end for end and take light
facing cut,
6. Remove stock and measure overall length.
7. Finish facing to length as per drawing. 7. Bring tool bit up to work
face and remove the required

material by using the.
compound dial,

'8. Chamfer end 1" x 45°,
9. Remove burrd and ‘polish,
10. Submit for inspection and grade.

44
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‘Unit No. Operator's job title: Engine\lat’he operator

Project v Project Name: Selfécentering vise . . l
Job No.3 " Job name: Knurled handle - D.0.T. No.60%.280
Draving Nos, 9,12 - Ti%e: 3 hours.

Ob?ectzves | gﬁén&@?ons

Using the equipment, materials, and 1. Facing - 6. Removing
operations listed here, the student 2. Center drrllrﬁg 7. Boring
will be able to produce the piece 3. Turning 8. Filing
{ shown on the drawing in accordance 4. Knurling 9. Polishing

with the time and accuracy requlrements ~ 5, Drilling - 10. Layout

. specified. =~ o _ " .° 7 11. Measuring
Equipment: ‘ ‘ o _ Materials

_Engine lathe n and 43" drills Aluminum 24 ST, 11" dia.
3-jaw universal chuck Boring tool - by 2" long ' )
Tool bits 3" machine reamer .
Drill chuck - 5" hardened&mandrel :
Center drill " Lathe fil¢ . -
Knurling tool Micrometer

Hermaphrodite ca11pers

Selected references:
Machining Fundamentals by Walker and Machine Tool Technology by McCarthy &

~ Smith ' L,
PROCEDURE ' ' .’ZEC'HNIQUE’S AND RELATED INFO, =~ %
1. Place stock in 3-jaw universal chuck with - 1. Remove burrs from workpiece
13" projecting. . and adjust so stock runs.
: . true ’
‘"“‘2'”Set“lathe‘tool for'factng'and'face end:~———-2+-See-content-outline;Item VIL;-

Speeds and Feeds.
3. Center drill engkof stock with center
drill held in drill chuck in tailstock
spindle.
4. Remove drill chuck and replace with tail- a
stock center..
5. Adjust tailstock to .support end of work.
6. Set lathe tool for turnlng
7. Take light cut on 13" Hiametex so
“that stock is clean and runs true for

1" length. : )

8. Set medium knurl and knurl machined . 8. Adjust the lathe to a slow
surface. . back geared speed and a

- fairly rapid feed. Force’

the knurls slowly into the
work surface until a pattern
: begins to develop, then feed
) : toward headstock and flood
‘ : with cutting fluid.
9. Remove the tailstock center and replace :
with drill chuck. -4

35
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10.
11.
12.

13.

14.

15.

| 16.
17.
18.

19,

22.
23.
24.

25.

.20, Face -3" shoulder assper drawing.
TT217F

PROCEDURE
Drill through hole with -1 drill.

Redrill with 1" drill. -
Set boring tool and boreﬁto . 365",

'Use 3" machine reamer and ream to
‘size.

Remove workpiece and press 3" dia.
hardened mandrel through reamed hole.

3

Arrdﬁée&lathe for turning between centers.

- Clamp lathe dog on the larger diameter

mandrel end and mount between centers.
Layout shoulder lengths"as per drawing.
Set lathe tool for turning and facing.
Rough turn 2" diameter and shoulder
dimensions plus ",

Finish turn " diameter.

Facé "2'" shoulder as per drawing. -
Round all sharp edges with lathe file."
Polish with emery cloth. "

Press out hardened mandrel.

/ ‘ _
Submit for inspection and grade.

Ve
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. Back drill dlit frequently

~ to remove chips from flutes.

. This operation trues hole

~and pilots reamer straight.

- Locate reamgr:in the bored

hole before tightening in
the drill chuck. Use a
cutting speed about

‘that for a similar gize
drill, and a slow steady

- feed with a cutting fluid.
14,

Enter small end of mandrel
in hole and position so
that: larger diameter .of
the mandrel is at the
‘knurled -end. . Use o0il in
hole before pressing in .
arbor press. - :

(

Cy

-

. 24, Support on knurled end

and press “small end of
mandrel through the work-
piece on the arbor press.



Unit ﬂb.b; . Oserator’e job title: Engine lathe operator "

P?aieét VI ) Pﬁoject-ﬂume:~ Close quarters hacksaw
Q . . . ‘ :

Job No, 1 Job name : Frame_ : ~ D.O.T. No 604.280 -
_Qg_m_-L 1zl 14 . : ‘ _Time: 1 hour L
'Obaecttvea R o ' .. Operations : |

Using the equipment, mater1als, and . 1. Fac1ng i
' operations listed here, the student =~ 2. Threading with d1e
‘will be gble to produce the piece ' 3. Radius forming

shown on ‘the ‘drawing in accordance ,

with the time.and accuracy requ1rements 7 .

spec1f1ed 5 . . . S

Bquipment: - : Materials

Engine lathe - . ‘Dle and die stock SAE 1018 CRS,

3-jaw chuck - ~ Cutting oil. 1 pé. " dia. x 113"
Toolholder = . . 12" rule . . , S long o, :
Tool bits - . .

‘ ,;Single—cut m1ll f11e

.‘.A.,

‘SeZected references- T
Machining Fundamentals by Walker, and Mach1ne Tool Technology by McCarthy §

Sm1sb

: ROQEDMEE ¢
1. Select stock and’remove sharp edges . S e
2. Mount in 3—Jaw chuck and face end 2. Select a 3-jaw chuck for
* : . . more holding power dur1ng
) ' ¢ ” o ~--—--the-die-threading-operation:
J3 Fonm rad1us w1th rad1us tool. ° 3. Use file or form1ng tool.

7 4. Reverse, face to 1ength. and chanfer.

3

5. Locate die, stpport with tailstock, and 5. Follow the die with the

revolve .machine by" hand to cut thread tailstock to keep it
o I T _ . straight. Support die
L e o , ' stock handle with tool-
. ’ . holder shank. Use cutting °
o ~ : 0il whenever threading
o . . steel. :

6. Remove burrs and polish. - ; .
7. Submit for inspection and grade. : ) .
‘e ) ° . d . .

) ‘47
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nit No. . Operator's job title: Engine lathe operator

Project VI Projeet Name: Close quartefs hacksaw

Job No.2 , Job name: Handle | o ‘ ':D.O.g}/Nb.604V280 
_Drawing flos. 13,14 o - Time: 6 hours
abgectzves | | : A; deratione ' .-.. .
Using the equipment, materlals, and . Facing : 5. Knurling

Center drilling 6. Drilling
Straight turmning 7. Tapplng
. Angle turning -

operations listed here, the student"
will be able to produce the piece
shown ‘on the drawing in accordance
with the time and accuracy requlrements

NN

specified.

Equipment: ' ' Materials ' R

Engine lathe Toolholder and tool bits Aluminum 24 ST, '

Collet attachment - Drill- chuck _ 1" dia. x 5" long

Lathe centers Center drill ; : / '

Drive plate “No. 6 and H" drills

Lathe dog §''-20 tap and handie

Knurling tool %, ‘ - - ‘

L 3

Selected references:.
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &

Smith
' PROCEDURE j A IECHNIQUES AND RELAIED INFO.

1. Select stock and remove sharp edges.
2. Set up collet attachment and 1" collet. .
3. Locate work in collet, face, and center 3. Stress cutting speeds for
e-drill. . - et~ @luminum..and. use kerosene... .. ..
o ‘ for cutting fluid. Alu-
minum is machined. over 300
ft. per minute.

4

4. Reverse piece, face to length, and center

drill. ‘ _
5. Locate between centers with dog and S. Locate dog close to end
~ drive plate. o ' to clear knurlipng tool,.- .
6. Turn to .927" * 002", 4%" long. 6. Turn .010" undersize

before knurling.
Turn to .875 * .002", &' long.

7. :
8. Knurl with medium pitch knurl. 8xBring size up to .937 %
’ .002 for fit in collet.
9. Remove dog and lathe centers and . : L -
remount collet attachment. .
10. Locate in collet and turn end to 10. Point out need to be care-
.875" + .002", " long. ful not to mar work with

collet. Avoid heavy cuts
when holding in a collet.

11. Turn .500" % .002, " long.

12. Set compound to 30° off centerline and - 12. Caution: do not run into
cut angle to blend with 3 3" dia. .500" dia. when machining

the 30° angle.
38
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PROCEDURE

R4 /

13. Mount drill chuck and No 6 drill in
tailstock and drill hole 13" deep.

14. Start -"—20 tap in dr111ed hole,
§u1d1ng it with ta1lstock center; tap
" deep.

" 15. Remove tap, reverse work in collet and

drill &" dia., 33" deep.

16. Remove drill chuck locéte tiv drili
in tailstock™ p1nd1e and drill 33»
deep.

17. Remove woé& and f1n15h tapping 3"-20

' thread atﬁ?he bench.

18. Remove bures, and pollsh

19. Submit for inspection and grade.

d

=

NI

»
B N o e
- ccxmy
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TECHNIQUES AND RELATED INFO,

14. Guide the tap with tail-
stock center to assure
straight threads. :

15. Use pilot drill to depth

* before using large drill.
Use kerosene for lubri-
cant on aluminum,




Unit No. Operator' 's job tttle‘ Engi:ie' lathe 6p'erator' .

Projeet VI - Project Name: Close quarters hacksaw ; 

Job No.3 Job name: Adjustable blade reta;ner D.0.T. No.604.280
Drawing Nos. 13,14 ' - o ' Time: 2 hours

. Objectives: : ' Operations

Using the equ1pment, materlals, and . 1. Facing - 6. Threading

operations listed here, the student 2. Turfning 7. Filing

will be able to produce the piece : 3. Layout 8. Polishing

'shown. on the drawing in accordance 4. Measuring 9. Cutting off

with the time and accuracy requ1rements 5. Chamfering -

spec1f1ed

Equipment: o . Materials  __ -

Engine lathe ~  Tail stock center ', CRS 1020, }" dia. x 3T

3-iaw chuck Jacobs chuck - " . long L

Toolholder ~ Center drill ' o ,

Tool: bits Lathe file o e

Die and die stock:  Emery cloth ' o ’ .

Cuttlng 0il

Selected references
Machining Fundamentals by Walker, and Machlne Tool Technology by McCarthy &

Smith ,
o RROCEDURE . IECHNIQUES AND RELAIED INFO.

1. Mount S-Jaw chuck on the spindle. 1.. Stress that mating spindle "I
: ‘ “and inside of chuck must
be free of burrs and chips
— S i -.¥hen mountmg. et
2. Selegt 2" d1a x 3;" long stock :
and remove sharp edges.

@

’

3. Tighten 3-Jaw chuck with lg" pro- . 3. Caution: After tightening
Jectlng _ ‘workpiece, remove the

chuck wrench immediately.

4. Take facing cut.

5. Mount Jacobs chuck and center drill in 5. Demgnstrate that the.tail-
tailstock. Center drill. stock and headstock must be

' in alignment for this
operation.

6. Layout 11" shoulder length plus é" 6. The é" excebs will be
with hermaphrodlte _ removed after turning.

7. Rough turn .250" diameter while 7. Do not cut shoulder dlstance
supporting end with tailstock center. beyond layout line.

8. Finish turn .250'diameter and fdce
shoulder to layout

9. Face off end to 13" shoulder 9. Discuss reason for supporting
distance. long slender work $his way. -
10. Chamfer end f%"-x 45°, 10. Point out that a chamfer
' prevents a knife edge on
, - 50 the thread and is a lead
- for the die.

40




'”v*PWOCEDURE‘

‘11, Locate die on work and backup w1th;,l'
. tailstock, :
12, Turn sp1nd1e by hand follow with
’ "ta1lstock and cut thread to In
. 8
~ length.
13. Turn p1ece around and cut off to
v overall length y
14, File’ sharp corners, then pollsh ’
15. Submit for inspection and grade, = -
f
]
o1

41

12 Use citting oil.

13. Show importanfe of side. =

‘clearance for a cutoff

operat1on.
\ B
R
\
‘ T
. x : ,
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Unit. Ho. - | Operator“s JOb tztle Engine lathe operator
e o w‘-~~ : EROA
Projeat VI- o Progect Name Close quarters hacksaw

Job No.' - /454,' Jbb name e ale & : o b.0.T. No. 604,280 -

e, : o JO S ———

‘4.'

sze' 2 hour

Y

iveg:

- ,4he ‘equipment, materrﬁls,\and' o e
yps listed here, the student ' .

: be able -to produce the piece. :

o shown on _the drawing’ in’ accordance : -4, Measurlng
<. with theft1me and accuracy requ1rements .

S . - ) Materials ° ' )
IR ' 1" drill rod " long
. Collet assembly and.g Ln collet o
- Tool bits

: Emery cloth - : ' N , - , -

o—

SéZected reférencee '
Macﬂ!nlng Fundamentals by Walker, and Machlne Tool Technology by McCarthy

Smlth
. PRUGEDURE . TECHNIQUES-AND RELATED INFO,
O ] ‘ ’ . , - .
o : 1N

1., Mount collet assembly and tlghten
o workplece in a }" collet.
2. Face one end to clean up.
3. Face opposite end:to 5" length.
4, Polish ends with emery cloth, ‘ ,
5. Submit for inspection and grade. : 5

42




. _ ‘ o7 _ ' Y
it No. ‘ Operator'e‘job title:. hnglne lathe opqéator

Pro}eét VII ' Proaect Name; ‘Bench vise
’ N | e ‘
Job No, 1 ‘Job name: - Nut C o D.0.T. No.604.280

- Drawing Nog. 15, 16 . . B - Time:- 3 hours

" Objectives: s ) ' gpérations

*Using the equipment, materials,,ando 1. Fac1ng 5. Measurlng
operations listed here,'zge student 2. Center drilling 6. Filing
. will be able to produce e piece 3. Dr1111ng " 7. Polishing

- shown on the drawing in accordance 4. Tapping , o
with the time and accuracy requirements T S SR
gpecified. o ) . o
Equipment: _ ’ v o , Mhterzals - '
Lathe ' ' " Lathe file CRS lé" d1a x P long
3-jaw chuck ' . Emery cloth ' v
Center drlllIJacobs .chuck 1" micrometer
3", 3", and g" drills . 6" scale
3"-11 tap ' “Toolholder and

- tool ‘bits ) ' S

)
. N .
0 )
- » L .

Selected reférences.
Machining Fundamentals by Walker, and Machlne Tool Technology by McCarthy &

Smith . N
R . PROCEDURE " TECHENIQUES AND RELATED INFO.
‘1. Select stock and deburr .
2. Mount in 3-jaw chuck and tighten.
3. Face end to clean up surface. .
4. Reverse workpiece on parallel and
tighten. (Cautlon Remove parallel.) - ‘ : .
S. Face end to 3" length, - : . . '
. 6. Center drill. , '
7. Drill through with 1"Lpllot drill in
tailstock.
8. Drill through with #' drill. ' v .
9. Drill through with 13" drill. _ - 9. Demonstrate how to use
- . drill as a reamer to ma1n-
IR tain size,
10. Set up 3"-11 tap to be. guided - 10, Use cuttlng oil and slow
'square with tailstock. .+ speed.:
11. Tap %hroughs reverse spindle inter- . 11a.Show how to' use the un-
mittently to break chip. « . clamped tailstock, with

o  the tap held in a drill
“chuck and the entire assem-
.bly’ guided by hand pressure.

~11b.0ther operations will be
done on threaded stud of
the vise jaw,

?

A
.
v

[



Unit No. Operator 's',j'ab title- Engine 1athe operator - .

Projeet VII Pmogect Name : Bench V1se  ﬂ,gﬂ \
Job No.2 ¢ . Job name; Washer - D.0.T. No..604.280
Zaizalos ds.le . .. - - - Time: 2 houps
Obgecttves. : ' R Qgerations' o o
~ Using the equlpment materlals, ‘and ‘1. Facing® 5. Drilling
operations. listed here, the student 2, Turning 6. Cutoff
will be able to produce the piece '3, Chamfering. = . . 7. Polishing.
shown on the drawing in ac¢cordance 4. Center drlrllng S

with the time and accuracy requlrements

spec1f1ed T _ - '

'Equtpment. N L e T ,;' M&terzals

Lathe : . ~« 1" micrometer . CRS . 1!" d1a. x 13" long
- 3-jaw chuck" . ,6" scale o

Toolholder and tool b1ts " Lathe file s

Centér drill and Jacobs chuck Emery cloth

- %", re'', and gg" drllls

e )

- Selécted ref@rences ~ . S : _ &::7A
' Machining Fundamentals bY Walker, and,Machlne Tool Technology by McCarthy
Smith

~ . PROCEDURE ' ZECHNIQUES AND’RELA;ED -INFO.

. ‘Select stock and "deburr.’ :
2. Extend stock 1" from face of 3-jaw R
‘chuck and tighten.

3. Take facing cut to clean up-surface. e I S

4. Turn 0.D. to tleanxup surface to Co )
L3n length, .

5, Chamfer 45° x r%" S e

6. Center drill. ' Ce =

7. Drill 1" deep with 2" pllOt drill. - :

8. Drill-1" deep with %" drill.

9. Drill 1" deeg with “‘" drill. . ’

0 v widt . ' 10. Use cutoff tool g" to &"

: wide,

s

. Cut off ‘to, )
11. Face rema1n1ng Plece to clean up..
12. Chamfer 45° x

13. Cut off to £0T8 width, _ -
14. Polish and deburr. - . - .
15. Submit for inspection and grade. . B

-

-~




Umt No. " Opeﬂrétar's Jjob tifZ_e: Engin

Projaat VII . Project Name: Bench _uise

" Job No.3 : Job‘ name: Handle

_MNO&. 15, 16

lathé operator

. D.0.T. No.604.280 _

_Ting: 4 hours _

ﬁeat‘wes. . ) - . Operations -

ing the equipment, materlals, and 1. Facing S. Center
operations listed here, the student 2. Turning "drilling
will be able to produce the piece 3. Knurling 6. Chamfering »
shown on the drawing .in dccordance" 4, Cutting off 7. Filing

with the time and accuracy requ:l.rements'

ﬁ_

spetified. ] A o
_/B'qmpment- : L a L ‘Watemals
Lathe R =~ Countersink - CRS

3-jaw chuck 1" micrometer
Center drill and Jacobs chuck 6" 'scale ,
Toolholder and tool bits - Lathe file o

'F_ine knurlihg tool ' Emery_cloth -

2

Selected references. '

"~ Smith

" dia. x 6" long

Machining Fundamentafs hy Walker and Machme Tgol Technology by McCarthy a

Select stock and deburr, .
Tighten in 3-jaw chuck and face:
Center drill. =~ . :
Extend 5" from chuc f,ace, suppart w th\\J
tailstock center, an 1ghten work,
Rough turn 4 dia to 5! and face
<. shoulder to 3%".. .
* 6. Finish turn %« dia. and. face ,
- shoulder to  3g%".
7. Mount fine knyrl and knurl to within
a" of chuck facé.
) Eut off to 31-3" length. (Part A) -
. 9. Face off remamder toc'clean up. (Part B)
10. Center drill.
11. Drill dept’h with g dr111
Countersink to ' dia. _
12. Cut off to 3" length.
13. Mount collet assembly with -;:" collet.
14, Chamfer bothr ends (Part B) to 457 x 7"
"~ 15. Tighten Part A in #" Follet.
' 16. Chamfer both ends 45° x =".

LI N =

(7]

‘

7 TECHNIQUES. AND RELAZE'D INEO.

¥3

17> Finish turn Z' dia, x hﬁ Tength. 17. Fit to Part B.

18. Deburr and poyhsh : o : -
19. Submit for inspection and grade.
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Uit No. . Operatar's Jab tttle Eng1ne lathe operator

’WiQEEchMQifWVV | Praaect Nume' Bench vise
Job No.4 Job name: Guide pin _ D.O.7. Na.604.280
Drawing Nos, 15, 16 — Time: 1 hour

Objectives: . o ; Operations

Using the equipment, materials, and™" 1. Facing
‘operations listed here, the student 2. Chamfer1ng
will be able to produce the piece . 3. Measuring
shown on the drawing in accordance - 4. Ffling
with the time and accuracy requirements 5. Polishing
specified. . -
Equipment: - -  Materials
Lathe ‘ Prlll rod
Collet assembly and 3 collet : ". dia, x 33" long (2
- Toolholder and tool bits . A requlred)
Lathe file

Emery cloth 3 | L .

6" scale

Seleoted references: v _
. Machining Fundamentals by Walker, and_Machine'TooltTechnology,by McCarthy §

Smith. - } :
o PROCEDURE TECHNIQUES AND RELATED INFO.

1. Select stock qnp deburr. : o

2. Mount collet assembly witk 3" collet.
3. Tighten workpiece and face one ‘end. 1 RIS
- 4. Reverse and face to 31" lemgth. e o
5. Chamfer 45° x gL' - v w
v &, Deburr and pollsh. - A ¥

* 7 Submit for inspection and grade.

NG
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it No. Operator's job title: Engine lathe operator

Project VII Proaect Nare: Bench V1sejm"'f‘ _ '-H.T;?‘“M""

~ dJob No. 5 Job name: Fixed and movable jaws D.0.T. No.604.280
Drawing Nos, 15, 17 : . Time: g hours
Objectives: Qgeratz o
Using the equ1pment materlals, and 1. Facing - 5. Threading
operations listed here, the student 2. Measuring 6. Knurling .
will be able to produce the piece & 3. Turning 7. -Forming ‘
,Shown on the drawing in accordance | - 4.'Undercutt1ng 8. Polishing
with the time and accuracy reqrirements S
specified.
Equipment: } ' . Materiale . -
Lathe - Indicator % CRS 1’" x 13" x 73 "
4-jaw chuck *  Toolholder and tool bits . _ .
Height gage Knurling tool , . '”. o
Layout plate - Lathe file © T LN
Center punch Emery .cloth o % - :
. Center drill o : . ; , /d//
Selected references ‘ /\
* gdnact}:xr:‘mmg Fundamentals by Wa’lker, and Machme Tool Technology by McCarthy &
i

PROCEDUFE. T TECENIQUES AND FELATED INFU.

1. Select stock and deburr 5 B
2. Mount 4-jaw chuck and t1ghten workplece 2. Show how concentric rings
4 on chuck are used to

%enter workpiece. -

3. Face one end to‘clean up .’ : ; S
4. Reverse workpiece and face overall - .

<

length to 7". .
5. Layout center at’ !"—11 ‘thread on ends ‘ 5. Demonstrate use of height
and center panel. ' gage on layout plate.
6. Center drill. - 6. Use shop,practice to select
o ! alternatives for center
. o ' , , - +drilling.
7. Mount workpiece in 4-jaw chuck and - 7. Use tailstock' center to get
- tighten jaws until hole runs true. approximate center and then
' Leave 3v eXtending from chuck face. indicate center drilled

: hole concentric with spindle.
8. Rough turn 22" dia. and face shoulder
to 2- 1en§th.
9, Undercut " width x 17" d1a. : \
10. Finish turn to .625" §1a and face
shoulder to 23" length.
10A. Chamfer 45° x ,l-"

11. Set for threading 3 3"'-11 thread.
) 12. Thread to 13" length. 12. Fit to mating nut.

§ 13. Mount nut tight on screw.

. 47 |
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PROCEDURE
-—147-Take"~ skim® cut toclean up I‘" dia; T
~ on nut. o , !
15. Set up medium knurling tool and knurl
- 0.D. of nut. - L
16. File 3" radlus on either end of

nut.
17. Deburr and ‘polish. .
18. Submit for inspection and grade. _

4
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Unit No. : Operator's job title: Engine lathe operator ° - ~
_ Projeet VII Projeot Name: Bench vise '
Job No. 6 Job nagme: Screw . D.0.T. No.604.280
Drawing Nos., 15, 16 . ~ Time: 6 hours
Objectives: ' Operations , :
Using the equipment, mater1als, and _ 1. Facing A 5. Threading
operations listed here, the student 2. Center drilling 6. Forming
will be able to produce the piece 3. Turning 7. Polishing
shown on the drawing in accordance 4. Undercutting 8. Measuring
with the time and accuracy requ1rements - :
,spec1f1ed
E’qu'bpment: ' ' ‘ Materials
Lathe . " Lathe file CRS 1" dia. x 5 ' long
3-jaw chuck - ' Emery cloth :
.~ Toolholder and tool bit 1" micrometer
Center drill . 6" scale
Jacobs chuck Tailstock center
Collet assembly and 1" ' collet - '
Selected references: . RN ;
Machining Fundamentals by Walker., and Machlne Tool Technology by McCarthy &>
Smith ’ :
PROCEDURE __ ' TEC T RE ) INF
1. Select stock and deburr. - ’ .
2. Mount 3-jaw chuck and tighten shaft. ST .
3. Face off end to clean up. , ’ :
"4, Center drill.
5. Extend work 4" from chuck face, support
with ta:.lstock center, and tighten. g
6. Finish turn 33" dia. to 39" length, - - : -
7. Rough turn 2" dia. to 33" length. o s
8. F1n1sh turn .500" dia. and face shoulder ‘
to 33" length. 4 o
9. Chamfer 45° x gg". ‘ PR
. 2 . :
10. Undercut " width x =" dla : , e
11. Setup for threading. | ~11. Fit to standard nd§.
12. Thread -"-13 UNC. : o
13. Mount collet assembly with 3" collet. ’
14. Reverse workpiece t1ghten
15. Face to overall length Srp 2", - ‘ :
16. Finish turn " dia. x e length 16. Use form tool with 3" R,
17. Finish 3-!" R. . 17. Use file or form tool.

>

18. Deburr and polish. .
19. Submit for inspection and grade

59

49 _ _ T o,



it No. Operator's Job tttZe Engine lathe operator
‘Projeet VIII ~  Project Name: Lathe d1eholder o -

Job No. 1  Job name: Sliding holder ' D.0.T. No. 604.280

’ i

Lrawing No, 18 - Time: 8 hours

Objectives: : Operations

Using the equipment, materials, and 1. Facing 7. Drilling
operations listed here, the student . 2. Center dr1111ng 8. Boring- .
will.be able to produce the piece 3. Turning - 9. Filing
_ shown on the drawing in accordance 4. Knurling 10. Pohshlng
with the time and accuracy requirements '5. Undercutting 11. -Layout
specified. 6. Forming : 12 Measurmg
Equipment: - R ' Materials
Engine lathe Driving dog, . ,CRS zgu d1a. X 31" long
3-jaw chuck 1-2" micrdmeter ©..T. V4Lt Ty o
Collet attachment collets Vernier caliper IR ,' G #' aEt y
Toolholder and tool bits Knurling tqol, - S N PTR T
Headstock.,tallstock centers Lathe file and. . I o : i
Micrometer stop . . : emery cloth ; S A A A
Jacobs chuck, center drill. - S :; wooL TRy L ",-;;
Selected raferences LA T ( L P
' Machlnlng Fundamentals -bf Wa-Hce.r, and* Machlhe Tool %‘echnology by McCarthy &3
Sm1th :&QJ r, - ) @
PROC'E‘DURE' ¢
--0" - !‘n","y' . vt
1, Seétect stock ‘and_ debrr-ends . S e e %
;v‘ 2. Mount 3-jaw_ ehuck and ;1gﬁten workplece PR W SO o
*.3.{Take facing ‘Cut’toZedean up rough surﬁac/ef\ S EAE T 45
‘4, Genter_drilY; 2 ‘3(‘;;‘ el L e T
Sk“Reverse workp&eceaandxtake facing - put# A N
S . %0 3 1" ‘:\vengl:h.. a . - \ik Y 20 'i ’,.' s
6» Cen Xﬁ ar#lli . . i I | e ¥
“,' wor iace ¢ 21’ up! 7ort'.3en‘8' . 7 Explaa\ that . eatmg centpr - ;.
' ‘- g@,lst ck cept t' hten chucli/,'. " in the tailstéek 'centez; bet‘ore A
CoA e . clamping: chuck: helps o t
8. Rou@h furn l QD" dl,a,n&ter plus &Y' TR’ ‘ \"/ 5 ;“-"
. and‘face shoulder tg: °21"* . f R /{ * : Lo Do
" 9. Remoy ch,pck and ‘mount worlgg:ebe '“; et NS U
oot betW centers withsdriye g‘ cla.mpedt S . K o
R T lzlsq diameter. ~ - a AR Cw
10. -Take &sira11. Finish cut to c1ean I S RS
oo - 28" diembtery . -7 4, @ S
, 11. Mouit coarse knurl and knurl 23" / 11, Emphailj‘e ‘thé use of 01Wand oo
: .diameter. s i PR backg arst ;f-?-,{\ = .
'+~12. Finish_ turh " depth on e1ther o, } " T
f e &sule of? kpur. ‘3 owidth, BE L C N A ' I
“13. Finish’ -35" rad;. on. ei;:her(en,,m . 13, F11e or vse a form to%}» S
(L#Reverse workplece.'sand finish turn=-+&{. - ) St
1.00"; ¢, netet ana face shduaﬁer to- A\ 14. Protect knurl Wlth soft ... = -
) ‘-25" l,eh . a ,-v . Ty >-'v Vo materlal e , ? "““‘4 :
Qe ' 3o I N . ety \ : r -
“"" _ .}.’ . x,_ - 50,/ ,_-' . .“. L £y .‘
RS » X R . v N fa
_-"';)‘f "Iw /h ) \fG;-‘o ) - {- 2T ¥ L7 Do




PROCEDURE g . TECHNIQUES AND RELATED INFO.

16.
17.

. 18,

19.
N 200

21.

22,
23.

- Finish 4" radius. ' 16,

Mqunt collet assembly and hold shank
in a 1" collet.

Pilot drill with -J' dr111 to 1-4' 18.

depth.
Finish drill T-J'd1ameter to 1—" depth.

Mount boring toql and micrometer stop,
then rough bore 1.500" diameter.to
113r diameter x .490" depth.

Finish bore 1.500'" diameter to fit 21.

die and face inside shoulder to <+ ‘

: depth

*Deburr and polish.
Submit for inspection and grade

61
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Undercut %%” diameter x 4" width.

Use file or form tool.

Use oil and back out
drill frequently.

Emphasize that mating
parts are used for fitting.

Fow -+



nit No. : vOperator’a'job titlef Engine lathe operator

. Project VIII - "Project'Namet"Lathe’diehé&der“'“
Job No. 2 Job name: Tapered shank support D.O0.T. No. 604.280
Drawing No. 19 ' L Zime: 12_hours
Objectives: _ ' Qperatzona A .
Using the equipment, materials, and 1. Facing ~ 6. Drilling
operations listed here, the student 2. Turning 7. Boring
will be able to proddce the piece . 3. Center drilling8. Measuring '
shown on the drawing in accordance ’ 4. Undercuttlng 9. Filing
with the time and accuracy requirements 5. Taper turning 10 Pollshlng
speC1f1ed
Equipment: ' * Materials , '
Engine lathe : Micrometer 1" CRS 2" dia. x 73" long
3~-jaw chuck and 2"
Toolholder and tool bits Vernier caliper N v
Headstock and tailstock No. 3 Morse taper . '

centers adapter

Jacobs chuck, center drill Set of radius gages
Driving dog " and " drills i

Selected references:
Mac¢hining Fundamentals by Walker, and Machlne'Tool Technology by McCarthy §

Smith

PROCEDURE —_ TECHNIQUES AND RELATED INFO.
) e

s

1. Select stock and deburr ends.
"2. Mount 3-jaw chuck and tighten workpiece.
3. Take facing cut to clean up rough surface.
4. Center drill.
5. Reverse workpiece and face end to 73" O
length. ®
6. Center drill.
7. Rough turn tapered shank to 1"
diameter and face shoulder to- 47"
. length. :
- 8. Undercut }%" d1ameter Wlth rad1us : 8. Describe alternate methods
tool to a 1length of 4 ", for grinding single point
form tools and checking
them with a radius gage.
9. Finish turn .680" diameter to " length. <;_
10. Finish }" radius on the end. 10. Use ¥ile or a form tool.
11. Set wp taper attachment for given 11. If attachment is not
taper. . _ available, use offset tail-
) ‘ stock method. Deséribe
advantages of fhper attach-
- . , ment. :
12. Rough turn taper to .840" small end 12. Demonstrate how to compen-
and .991" large end. _ sate for errors of taper
: .o until correct one is
62 achieved.



13.

14.

15.
16.
17,

18.

19.
20.

21.
22.

___ TECHNIQUES AND RELATED INFO.

PROCEDURE.

Finish turn taper leaving grinding
stock 805" small end and .956" large
end.

Remove centers from lathe and mount

- tapefred end of workpiece into head-

stock. " Use adapter or bore-tapered
nest i necessary

Finish “turn 2" diameter to clean up
surface’ -

Pilot drill {" hole to 2" depth.
Drill " hole to 2" depth.

Mount boring tool then rough bore

3 " diameter and 2" depth,

Finish bo:ﬁ 1.002" * 001" diameter
to 2" dep .

Finish 3" radii on 2" diameter.
Deburr and. polish.

Submit for 1n5pect10n and grade
A

4

63

t '({;'\_

13. Show hoy. to use micrometer,
tapered adapter, or tapered
gage for fitting,

14. Check for runout to make
sure taper is seated
correctly.

-

19. Describe ''go'" and '"no go"
plug gages. Use mating
. part for a sliding fit.
20. Use file or form tool.



it No.
. Projeet IX = Project Name: Eccentric test
Job No. 1 Job name: Shaft

Drawing No. 20

Operator's job title: Engiﬁe lathe operator

‘shaft

D.0.T. No. 604.280

Time: 30 hpufS«

Objectives:

Using the equipment, materials, and
operations listed here, the student
will be able to produce the piece

shown on the drawing in accordance

with the time and accuracy requirements
specified. :

Equipment:

Engine lathe

3-jaw chuck drill
Toolholder Lathe file
Center gage - Emery cloth
Thread micrometer Driving dog
Headstock and tailstock V-block

‘centers
Selected references:
Machining Fundamentals b
Smith

Height gage

Jacobs chuck, center

PV B NN -~

Operations

Facing 7. Taper
.- Straight turning turning
Layout 8. Eccentric
Measuring turning
Chamfering 9. Grooving
. Threading '10. Forming
- 11. Polishing
Materials ’

CRS 1020, 2" dia. x 63

y "Walker, and Machine Tool Technology by McCarthy §

PROCEDURE

TECHNIQUES AND RELATED INFOQ.

.

S W»

Select stock and deburr ends.
Mount 3-jaw chuck and tighten work-
piece.

Take facing out.
Center drill to no greater than "
diameter.

- Caution: If this hole is any larger

it would break into the eccentric
center. hole.

. Reverse shaft in S-jéw chuck.

Ta¥e facing -cut to overall length of
6t . . _

e
Center drill (no greater than v dia.).
Rough turn areas J and K to I3 o
diameter and face shoulder' length tb-
3%"_of blueprint dimension. '+ " .

- Tighten dog on 13" d®ameter and ‘mount
g :

shaft between centers.

’

Take a skim c&? along entire length so
that the 0.D. is concentric with the .
centers.

P A
Remove the dog, color both ends of the

shaft with layout dye, and fasten in a
V-block. -

54

s 64

2.

10.

Discuss reasons for
avoiding excessive over-
hang and runout.

Point out that r.p.m. for
this operation applies to
the dia. of the center

~drill.

\
v )

Support‘end with the tail-
stock center. ’

Demonstrate methods to
check alignment and con-
centricity of centers.
Explain the importance of
concentricity for all
diameters. .



PROCEDURE _ _

12

13,

14,

15.

16.

.17,

18.

19.

20.
21.
22.

23.

24.

25.

Take the assembly to a layout plate
- ‘and"scribe a center line on both SR

ends with a height gage.

Tyrn the centerline 90° and scribe

a line on either end .250" up from

the center.

Center punch the intersection of these
lines and center drill both sides.
Caution: Do not break into true

‘centers.

Tighten dog on area K and mount
between true centers.
Rough. turn areas A, B, and C to 11"
dia. and face shoulder of section é
to 33 L of blueprint length.

. o

Rough turn areas D and E to .250" dia.

and face shoulder of séction E to 45"

of blueprint length.

Rough turn areas F, G, H, and I to

1}%" dia. ,
Reverse workplece, tighten dog on area
A, place between eccentric centers ‘and
rough turn area H and I to 133" dia.
Caution: Leave 75" stock on either

side of shoulders for areas H ‘and I in
order to finish face.

Place between true centers, rough turn
area B to 1.560" dia., and face shoulder
to 33" of given'dimension,

Finish turn areas J and K to 1.000" dia:
and flaceé shoulder of area J to g1ven S
dimension.

Finish turn area F to 1.888" dia. ,

| >
Remount between eccentric centers,
finish, turn areas H and I to 1.125"
dia., and face to give shoulder dimen->
sions.* '

Finish turn area H to .625" dia. and
face to give shoulder dimension.
Remount between true centers, finish
turn area G to 1.500'" dia. and face

to given shoulder dimension.

55
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14

16.

19,

20.

22.

.

23.

24,

25.

TECHNIQUES. AND RELATED_INFO

12.

&

Discuss technlque for
scribing centerline by
" touching off from the

top of .. shaft with
the gage "and subtracting
the radius.

.- Explain the principle of

eccentricity. Use the
drill press or local
shop practice to center,
drill eccentric centers.

To maintain proper con-
centrlc;G‘.of several
diameter¥ rough turn all

- dimensions before finish

turning -to size.

»

‘Use undercutting tool.

Explain to student how
this tool is used in-
between interfering
diameters.

Use undercuttiné tool.

Demonstrate the use of
the formula 0.D. =
No. of teeth + 2

“Use undercutting tool.

- diametral pitch’
Use-undercutting tool.

“a

S

‘Use undercutting tool.



PROCEDURE

26.

27.

28.

29.

30.

31

32:

- 33.

34:

35.
36.

37.

- 38.

39.

Finish turn area J to .750" dia. =
and face to given shoulder dimen$ion.
Reverse workpiece, clamp dog to area

K, and mount between centers% ‘

Finish turn area A to .700" dia. and
face shouﬂher to given dimension.

L]

Finish turn areas B and C to 1.000"
dia. and face the shoulder of C to
the given dimension., .

Finish turn areas D and E to 1.187" d1a.

and face shoulder of E to the given
,dimension.

Fitish turn area E to 875” dia. and
face shoulders of E to the given
dimensions. -

Finish turn taper for area B by
feeding along compound angle.
.750" dia. x 1.125" length.,

Maintain

Reverse workpiece, clamp dog to area
-A and mount between centers.
Finish g 2 radii on area F,

Chamfer area K, 3" x 45°,

Set gearbox for 1''-8 UNC-LH

and position threading tool and
compound for left-hand‘ threading.

Cut 1'"-8 UNC-LH thread to size.

Deburr and polish.
Submit for inspection and grade

28.

31.

32.

34,

. Protect surface with soft

material between set
screw andsworkpiece.

‘Review formula for

minimum turned dia., when
given the size of a hex-
agon across the slats.

~—

Use undercutting tool.

¥

‘Review formula: angle of

compound = tangent of
angle = .125
1,125

Use form tool or file.

" . Show the use of the

36.

37.

‘siderations fd

radius gage.

Discuss importjgh

such as: compd¢} dngle, -
direction of feed, f1tt1ng
and depth of cut.

Fit to nut, thread micro-
meter, or 3-wire measure-
ment. :
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mit No. Cpépatab's job title: Engine lathe operator o .
v \ : | I .
e e ‘Pr’ojeut “x Tom e ‘Pr‘ojéat ane':“ ‘Tap 'wrench‘ i

- S S e
. Job No. 1 Job name: Chuck body | D.0.T. No. 604.280

D!Eyigg No.}Zl _ . . . Time: §'hour§ o

Gbaecttves ’ ’ : Operations .

- Using the equipment, materlals, and . Facing : 7.'Cutt1ng
operations listed here, the stugent Center drllling : off -
will be able to prodqce the piece | .3Straight turning 8. Tapping
shown on, the- drawing in accordance Taper turning +° 9. Chamfering

axu1&~oaa§s-

with the time and accuracy'requ1rements Drilling = ~  10. Filing
specified. . Borfng = . - 11. Polishing
Equipment: . .., Materiale
Lathe o MEdlum knur11ng - CRS 1" dia. x 23" long
Toolholder ) - tool P - -
~Tool bits ) i, é%" drills '

. Collet assembly and 1" collet #"-16 tapp1ng ‘set
Jacobs chuck and center drill File
Centers and dr1V1ng dog Emery cloth ' - )

Selected references: ‘ . ' 3
Machining Fundamentals by Walker and Machlne Tool Technology by McCarthy &

Smlth T [

PROCEDURE : ZETWWIQUES AND RELATED INFO.

- 1. Select stock and deburr. -
2. Mount collet assembly with 1" collet.
3. Tighten workpiece in collet and face
-one end to cleanup..

4. Center drill. |
5. Reverse workpiece and face end to
- clean up. - ® :

6. Center drill.
7. Ci driving dog to one end and

7. 'moumt assembly between centers.
- 8. F!nlsh turn to .980" dia. x 2'" length. :
' 9. Mount medium knurl, then knurl .980" 9. Set lathe for low r.p.m.'s
dia. to 13" length. (Do not raise. and use o11 on knurl.

~knurl above 1" dia.).
10. Mount ‘collet assembly and #ighten work- : . v o
' piece (1" collet).- . ' : " 5
11. Set compound to given angle and turn
3t dia. to g length along given

angle
12. Mount i pilot drill in tailstock ' _ -~ .
chuck and drill to 13" depth, ot
13.-Mount " drill and drill to 3",
depth - )
14. Set up for boring 3" tapered hole .. 14. Show that side clearance
feedlng with compound at g1ven angle is critical for small hole
L E _ - “*i .. boring. "/ - e
v Lo - Py _

- o . 57




PROC&DURE

i3

17,

18.
19,

~ 20.

Finish bore 3" tapered hole to
'"dgepth.

Cut. off. to '112-
Reverse workpi

Dl\l

pY 1
‘LM»,

".length.
ece and hold knurled

dia, in"a 1" collet.

Face to overall length of 13",
Bore to tap drill size for a, 3"-16
tap to 3" depth, :
‘Set up for tapping the %"-16 ﬁ le
and tap to depth v ‘ :\
o .
Chamfér end to Lo depth

22,
23,

W

Deburr and pOllgh
Submit for inspecton and grad

<

‘
€,

»

58

. ;ﬁ%‘i"""‘:‘:l . .‘.: ‘ . . . . 2

__TECHNIQUES AND RELATED INFO.
o 2. . . ‘ [§ i .

17. Demonstrate that back
fate should not run out.

N,

BN
20. Describe the use of tﬁe

~starting tap and the
bottomlng tap.

¥



- Wmit No. -Operator’s job title: Engine lathe pperanr

. Projeect X Project Name: Tap wrench . .
" Job No. .2 Job name: Wrench body . . D.0.T. Yo.604.280
. . . . .4 . AJ‘ i ’ . ’ . - . N
. ing No, 21 ‘ y Time: 10 hours e
ObJectzves , r : ' operations P
Using the equlpment materials, and 1. Facing 6. Form
: operations listed here, the s¢udent - 2. Center dr1111ng .~ turning
- ' will be able to produce the piece 3. Drilling ='7. Threading
shown on the drawing’in accordance . ~ "4, Boring 8. Taper
' with the time and accuracy requ1rements - .5. Reaming ~ turning
. spec1f1ed . i o 9. Flling
- e . 2 T 10,‘Po;§3h1ng
E@uzpment ‘ - . K " Materials ' .
Lathe §"' reamer ' CRS 3" “dia.. x 3:" long
Collet -assembly and o Centers and dr1v1ng ,
é" collet - - dog : -
‘Jacobs chutk an4_center : Lathe file ) ’
#» drill Emery cloth ' '.ﬁ . .u’
Toolholders and tool bits -~ . L ' -
g3 "drill, letter, C drill . | N R

‘Selected refbrences~ : ‘ :
Machining Fundamentals by Walker, and Mach1ne Tool Technolqu by McCarthy §

~ Smith

. "+ DPROCEDURE __ c ‘ TECHNIQ&ES AND QELATED INFU
1. Select stock and. deburr
2. Moumt collet assembly with &" collet. :
3. Tighten workpiece in collet and take :
© + faeing cut on end. 4 _ :
4. Center drill to é" dia. ' ) .
5. Reverse workpiece and face end to o
Fon 35" " (Noter - 1" will be removed - ..
in later operation.) . . . oo
6. Center drill to g 3n dia. ‘ R
7. Mount %" dia. dr111 in tailstock . 7. Point out thiat oil must be
. and dryil to 2%" depth. used and the drill retrdcted.
.. . - frequently. T g
8. Mount small bor1ng tool, to enter 55" - 8. Demonstrate- th?t ‘the bore:ﬁ
hole and'bore to .240" dia. » §" depthl 'Wwole is conicentric and us

as a gulde far the reamer.”

-9, Mount a "C" drill in the tallstock and
drill to 23" depth,

10. Mount a é" reamer and ream to 21" 10. Emphasize that speeds for
'depth; . y reamers are les$ than for

- o ' drills.
~ 11. Set up.for turnlng between centers - % 11. Protect surface with soft
and clamp dr1v1ng dog on end 0pp051te o material.

reamed hole. o . »

4 12. Mount workpiece between centers and turn 12. Describe the use of a form .
.t 5" diameter to 15" length : ; - tpol for turning shoulders

' & ¢+ with fillets. * . N




(Note: 3" will be faced off end
later; to .remove 3" center )
13. Turn ;" diameter to g 1L length and . .
maintaih 3" length fbr threaded A | T
. area. ' o ' o

14. Set up for threading And 16 dia. and 14, Show how to use internal
finish to size. o . -~ thread of chuck body as
: a threaded ring gage for
: - C ‘fitting A K
~ 15. Remove from:centers and tighten in a ° 15. Seat in a tallstock center .
'collet attachment w1th a 3" collet. - before t1ghten1ng to a11gn

- for minimum runout.-
16. Face off- g ‘

Tto remove center. L Ve -
Maintain 33" length. - - ' .
17. Set comp d to given angle and - finish 17. Po1nt out that the carr1age
¥ _ turn nose to a" dia. by g1ve?¢ .. should be locked for this
. includeq’ angle. o operation. . =
. 18, Reverseaworﬁpiece and form. spherical 18. Describe the difference
end with- file and emery cloth. ' ~ in speeds when f111ng and
19. Drill hélé to intersect 4" diameter; ‘polishing. . . % -

Use No. 20 drill.
20. Tap hole 10—32~UNC-28
»21, Deburr and polish.
22, Submit for inspection and grade. -

e R ¥ . . ' .

b4




1 . ’ -

Unit No. ~ Operator's job title: Engine lathe operator

Progject { Project Name: Tap wrench -
Job No. 3 .  dJob name: Handle | 'D.0.T. No.604.280
Drawing Nb. 21 _ : o N '15me:~"h ‘
. .Obgeatzves ‘ ‘ . ~° Operations ons
- Using the equlpment materials, and o : 1. Facing =
operations listed here, the. student 2. Undercuttmng
will be able to produce the piece v - 3. Filing -
shown on the drawing in accordance . 4. Pollshlng
~-with the time and- accuracy réqulrements ¥ 5. Measuring
specified. _
- . o, : , . o
Equipment: , S - _ ' Materials
Lathe 1" micrometer CRS 3" dia, x 41"
Collet attachment and Vernier caliper
3" collet Lathe file . »
Toolholder Emery cloth ' '
Tool bits
J Lo .. . -
SeZected references: = 5
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy §
Smith
PROCEDURE - ZECHEIQUES AND RELATED INFO.
1. Select stock and deburr. | B ‘ .
2. Set up collet assembly with 3" collet, - : ) ¥
. 3. Tighten workpiece with draw bar and T
face both ends to 4' length. ) . .
4, Undercut center g" wide by .220" 4. Demonstrate usé of vernier
dia. ) caliper for measurlng 'small
N undercuts.

. File and poliéh ends.
- 6.. Submit for inspection and grade.

(7]

71
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Unit No. Operator's job titZe:'Engine lathe operator

Projeet No. XI Project Ndme: Micrometer boring head s

Job No.- 1 . - Jobmame: Stop pin D-giT. Wo. 60? 280

Drawiﬁg Nog. 22,23,24 ‘
Objeetives ; ' " Operations .

-

Z%me I hour,

Using the equ1pment materials, and 1. Facing
operations ~ljsted here, the student 2. Turning
will be able t produce the piece 3. Chamfering
shown on the drhwing in accordance ~ -4, Measuring
with the time an accuracy requirements 5. Filing
specified. : 6. Polishing
,. Equipment: . : Materials
.4 Engine lathe 1" micrometer " Drill rodv%" dia. x %"
- Collet attachment and: ‘6" scale ‘ + long. - h
3" collet ' Lathe file &
Toolholder _ ~~ Emery cloth

Tool bits

-

- Selected references:
Machining Fundamentals by Walker, and Machine' Tool Technology by McCarthy §

Smith .
PROGEDURE TECHNIQUES AND RELATED INFO.

1. Select stock and deburr. |

2. Mount collet assembly and j 3 collet,

3. Tighten workp1ece and face end to
clean up.

4. Reverse workpiece and face to overall
length 27", x A |

5. Rough turn .250" dia. to 33" and face 5. Illustrate how_the lathe
shoulder to %Qg' compound set parallel to

) the ways can be used for

depth settings. Note:

Lock the carriage.

. 6. Finish turn .250" dia. to size
7and face shoulder to ;" length.’
7. File r!" X fg" chamfer.
" 8. Debumy and pollsh
9. Subm1t for inspection and grade,

. ) \ - o
/1 . T S 7{2

62~
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Unit No. © Operator's job titlé: Engine lathe operator

Project XI Project Ndme: Micrometer boring head
Job No. 2 Job name: Dial - . ' n D.0.T. No.604.280
—Lrawing Nes. 22, 23~ ~ ° Time: 4 hours
Objectives : Operations : '
Using the equipment, materials, and 1. Facing 6. Undercutting
. operations listed here, the student 2. Drilling | 7. Cutting off
will be able to produce the piece 3. Turning 8. Filing
shown on e draying in accordance ° 4. Chamfering 9. Polishing -
with the time and accuracy requlrements 5. Threading 10. Measuring
specified. 4
Equipment: ' Materials
La;he, 3-jaw chuck 1'" micrometer - CRS 1018, 1' dia. x 2"
. Toolholder and tool bits Vernier caliper long
- No. 21 drill . 6" scale

Jacobs chuck and center ,
drill : , : . L\/,y

Selected references: -

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &

Smith { a
PROCEDURE CH S _AND R, INFO.

Y

1. Select stock and deburr :
2. Mount 3-jaw chuck, extend stock 11" L
from chuck jaw face,and tighten.
3. Take facing cut to clean up stock.
.. 4. Center drill. = -
"%, Drill No. 21 drill to " depth.
6. Rough turn %" dia. to .530" and face
shoulder to'3 31 ength.
7. Finish turn .498 dia. to " length.

502
8. Chamfer end 45° x $u'.
9. Mount cutoff tool and undercut é" - 9. Undercut is for clearance
length to " x 1" dia. to machine 45° angle on
: dia.
10. Undercut .250" width to %" dia.
11. Turn compound to 45° and finish 45°
" angle to .990" dia.
12. Deburr and polish. '
13. Set up for threadlng 3" -20. " 13. Use compound at 30° for
3 threading.
14. Finish”thread'i"-20 UNF-2, 14. Fit thread to mating slide.
15. Deburr and polish. ’
16. Cut off to 3" length. .. .
17. Submit for inspection and grade. : o
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'”Hhtt wé}g - eratér's Job tztle En§1ne lathe"f'a ‘" L e "3T}.ff";

) {;;éaectp XI 2=  Pr ect Name:, Mtcromz;?g borlng'h"?:
;Jbg’ﬂbo 4,'ft-‘ z Jbb L e Shénk i';aéfiéil;“ '
Draw1§g~Nbs. 23, 23 .. ‘ ,Nvfiiﬁ%  o
abgecttves. S : I &
Using the equlpment ma er Hﬁd

o 7.fF111ng \-
.zg ' 8. Polishing”
9 Measurlng

.

ope tions 'llsted%ero the st ent® 7
i1l be able ta prodyce“the piecg = .~
shown oh the draW1ng 1n.accqrdancev ‘
with the ‘time and: atcuracy requiremdnts .

’

specified. = . . Cc L, » N\ ’
, > S ' '-,.'.". K -,I.~ . -,7'_,-1./ o . ,
EQuipment: T SR SR Materidle
Lathe “Lathe file- v CRS SAE 1018, 3 dia.
3-jaw chuck -, Emery cloth’ x 2g" . ‘
Jacobs chuck and center 1" ghicrometer ) PO
drill . 6" scale’
Toolholder and tool bits Vernier caliper b )
Drive dog A

' Selected referenced:

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § ?mlth
' PROCEDURE ’ TECHNIQUES AND RELATED INFO

14_

. Select stock and deburr,

+ Mount 3-jaw chuck and tighten workplece.

. Face one end to clean up. &

. Center drill end..

. Reverse workpiece and face to 2"

overall length.,

6. Center drill end,

7. Mount centers, drive plate, and tighten
drive dog to one end of workpiece. .

8. Rough turn g%%i dia. to }§" and face
shoulder to -E" length, :

9. Finish turn g diameter and face

shoulder to 1;€' length,

10. Reverse workpiece and tighten drive 10. Protect surface beneath
dog on end. dog with soft material.
11. Take light cleanup cut on g dia. - .

12, Rough turn I"-ZO thread to %;" and
face shoulder to 2" length,
13, Finish turn 1"-20 thread“to .500

and face shoulder .to }g" length, - . a "
14, 'Undercut T%" x 5%" 'deep. %

15, Chamfer {5 x =%,
16. Set up for threading 3"-20,
17.. Finish thread }"-20, 17, Fit to mating part.

18. Deburr and pOllSh .
19. Submit for inspection and grade. .




Unit No. Operator's job title: Engine lathe operator P

Project XI Project Name: Micrometer boring head
Jbipﬂo. 4 Job name: Dovctail slide D.0.T. No.604.280
Drawing No, 22 ) __Time: 3 hours

Objectives:’ ’ Operations

Using the equipment, materjals, and 1. Facing (4-jaw chuck) 5. Tapplng .
operations listed here, the€ student 2. Center drill 6. Measuring
will be able to produce the piece 3. Drilling 7. Filing
shown on the drawing in accordance 4. Boring ‘ ' L
with the time and accuracy requlrements R e
specified. ‘ R
Equipment: ~  Materials
Lathe Depth ‘gage™\- , CRS SAE 1018, 1" x. 1" .
4-jaw chuck Vernier cc;}pers L ox 13
Jacobs chuck -+ 10-32 and J"-20 tap
Center drill, 1" drill, 1-2" micrometer

T?" drill ’ Tap wrench

Selected references: ' .
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &

Smith ‘
__ PROCEDURE TECHNIQUES AND RELATED INFO.

1. Select stock and deburr. - :
2. Mount 4-jaw chuck and indicate work 2. Demonstrate that.for greater

concentric with spindle. ) . accuracy indicating is done’
' at the midpoints rather

than the outer edge.

3. Face workpiece to clean up surface.

4. Center drill.

5. Drill with " pilot drill 1'" deep.

6. Drill thru with No. 21 drill.

7. Drill #%" hole to " depth. »

8. Mount boring tool and bore %ﬁ" hole 8. Mention that boring corrects

" depth. ' drilling runout.
9, Hand tap 1"--20 UNF-2B square to\ax1s N "
using tallstock to feed. < ‘

10. Retap with bottoming tap so that’ matlng o ' . p

part threads flush.
11. Reverse workpiece and face to 13" .
length. : .
12. Hand tap 10-32 UNC~2B hole.
13. Deburr and polish.
14. Submit for inspection and grade.
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“Umit No. Operaiér's job.title: Engine lathe operator .
- Projeet XII . Project Name: Surface gage ‘ |
Job No. 1 _ Job name: Adjustment screw - o D.O.T; No.604.280

-

Drawing Nos. 25, 26

» Objectives: i K Qgeratiens ' |

Using the equipment, materials, and 1. Knurling
operations listed here, the student 2. Facing
will be able to produce the.piece " 3. Turning
shown on the drawing in accordance , 4. Threading
with the time and accuracy requirements . - 5. Cutting off
specified. 6. Chamfering
Equipment: . o Materials
Engine lathe Lathe fifz , : CRS 3" dia. x 2" long
3-jaw chuck ’ 1" micrometer . :
Toolholder « o6" ‘scale = .

© Toal bits . Cutoff too} and holder

10-32 die and d1estock

’

o
a

Seleoted references:
Machining Fundaniéntals by Walker, and Machine Tool Technology by McCarthy

3 ‘& Smith o
j PROCEDURE : s TECHNIQUES AND RELATED INFU. £
1. Select stock and deburr.
2. Mount 3-jaw chuck. , :
3. Locate workpiece in chuck with 1—” - . 3. Workpiece can be machined

projecting from jaws. . and cut off when held in
-this manner.,

4. Face end to clean up. . L

5. Rough turn to 4+ dia. x E" long.
6. Finish turn 1§6~ dia. x <" long.
7. Chamfer end with file,

8. Cut thread to shoulder with 10-32 die. - ) .
9. Knurl area 1" from end. 9, Use hand feed to start die

straight, guiding it with
the tailstock, or use tail-
stock die holder.

10. Set up cutoff tool square to center= - 10. Caution: Use cutting oil.
line and on center, cut off piece °’ Stop cutoff part way and
~ 1" long, and chamfer head. file chamfer on head.
11. Deburr and polish. : . N

‘12, Submit for inspection and grade.
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'ﬂhit No.
 Projeet XIT

Job No, 2

.

Operator’s jbb‘title:'Engine lathe operator -

Progjeet Name »

Job name : Scriber point

.Surface gage

=~

D.0.T. No. 604,280 ,

Drawing Nog,

Objectives -

Using the €quipment
ons listed here, the

Specified,

Equipment .
Engine‘lathe
Collet holder
. Toolholder
Tool bits ‘
10-32 UNF die

25, 26

R materials, and
‘Student

and collet’Mlcrometer

: | Operats
1. Fa erations

- Threading"a"

= Time: ll'hours

5. Chamfering
6. Filing
7. Polishingﬁ,

cing -
2, Turning

4. Taper turning

Materiays ' o
Drill rod 3 dia, x 2
long. . - o

end to clea
- Reverse in
- Rough turn

Lln long.
#gnish turn
s long,
éut thread

REE

Projecting,

9. Set .compound to 8° angig
line apd turn point, .

n up,
Collet and face to length,
thread to‘éf" dia, x :
thread dia. to 19qn X"

with UNF 10-32 dje,

Reverse Piece in Collet with

light to prevent
bending work, ' . -



unit No.

Projeet XIII

Project'Name:-Arbor press

. Operator's job title:.Engine lathe operator

(U

Job No. 1 Job name: Rack pad D.0.T. No.604.280
praying log. 2. 28— ' _ " mime: 2 hours —
Objectives - 'Qgerations‘

Using the equipment, materials, and 1. Facing

operations 1isted here, the student 2. Turning

will be able to proguce the piece 3. TapeT turning

shown on the drawing in accordance 4. Measuring '

5. Filing

with the time and accuracy requirements
specified. =

Equipment:

Lathe 1" micrometer
Collet assembly 6" scale '
%" and 1" collets Lathe file
‘Toolholder and tool bits Eﬁefx cloth

%

Selected'refbrence::
Machining rundamentdls by Walker,

and

6. Polishing

Materials
€RS SAE 1020' %“ dia. X
1}" long
&‘?;jg\ ) ‘

1. and deburT.

2. Mount colle assembly with " collet

© and tighte workpiece to extend ',

7. Face end td clean up.

4. Rough turn p\dia. to ;%" dia. and
face shoulder €0 3" length. .

5. Finish turn in Mia. and face-shoulder
to %" length.

6. Turn compound 36723 in drawing, and
turn taper to 3" diameter.

7. Reverse workpiece and tighten in "

collet. - _

g. Face end to overal’ length 135"«
9. wrr-afd polish.

10 / Submit for jnspection and grade.
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6. Set coﬂpound'angle from
the lathe centerline.
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‘it No. ) Operdtor's. job title: Engine lathe operator

Project - XI11 . Project Name: Arbor press - S

Job. No. 2 Job name: Table - : D.0.T. No.604.280
Drasing Nos; 27, 29 ' | ) T Time:_ 2 hours |
Objectives: ‘ ' : Operations | b
Using the equipment, materlals, and : ‘1. Facing 5. Measur1ng :
operations listed here, the student 2. Center drilling 6. .Filing
will be able to produce the piece - 3. Drilling 7. Polishing
shown on the drawing 'in accordance 4, Reaming- :

with the time and accuracy requirements b

specified.

Equipment: . Materials i
Lathe ' §'' reamer ; CRS SAE 1020, 2" dia. x
3-jaw chuck 1" micrometer 2n )

Toolholder and tool bits 6" scale’

Center drill Lathe file

Jacobs chuck Emery cloth

15 :
&' drill

Selected references: -
Machining Fundamentals by Walker, and Machine Tool‘Technology by McCarthy §

Smith

PROCEDURE _ TECHNIQUES AND RELATED INFO.

1, Select stock and deburr.
2. Mount 3-jaw chuck and tighten workplece
with face extending 3".

3. Face end to clean up

4. Center drill. - =

5. Drill é%" hole through. ’ 5. Use reamer as gage to check
hole before drilling com-

. -pletely through.
6. Ream through with é" Treamer.
7. Chamfer 45° x S&". 7. Exteng on a parallel in
" order to clear for 3"

dimension. , Tighten jaws
and remove parallel.

. Reverse workplece and face to overall
thickness j'.
9 Deburr and polish.
10, Submit for inspection and grade.

69



it No. Operator's Job title: Emgine lathe operatdr

Project XII1 E?ogect Name: Arbor press .
. roge .
J{gb No. 3. Job name: Sleeve S , D.0.T. No. 604.280 -

—Rxauing Nog. 27, 30 ‘ Time: 3 hours

- Obfectives : o Operations

Using the equipment, materlals, and 1. Facing’ 5. Reaming
operations listed here, the student 2. Center drilling 6. Filing

" will be a¥le to produce the piece 3. Drilling 7. Polishing
shown on the drawing in accordance 4. Boring - 8. Measuring .

with the time and accuracy requirements

specified, - . _ Z

Equipment: Materials
Lathe ,;-" and 33" drills ~ CRS SAE 1 SAE 1020, 13" dia.
Toolholder and tool b1ts 5" reamer : 1 " long :
3-jaw chuck " mandrel : .

i 2" micrometer

Center drill j ' R
Jacobs chuck . ’ . :

Selected references: 4
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy &

Smith -
PROCEDURE , TECHNIQUES AND RELATED INFO.

Select stock and deburr.

“Mount, 3-jaw chuck and tighten workpiece.

.Face: end to clean up N
Center -drill. *,

Drill through hole with é" drill,

Drill through hole with Zg'" drill. . _
Mount boring tool and bore to :Z" , o
Ream hole_through with 3" reamer, .
Reverse workplece and face to 1-—"
overall. ‘

. Mount centers and dr1ve plate, press
%" mandrel into reamed hole, and
position between centers. . :

.11. Rough turn outside diameter o lf%ﬂ. / 11. Demonstrate that the dog

| ‘ ' clamps on the large end

, of the mandrel.

12. Finish turn outside diameter to 1.167".

13. File bevel.

14. Deburr and polish. - — - i
15. Submit for inspection and grade.

VONONL WM

[
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Uﬁitlﬁb., r Operator's job title: Engine lathe'ope?é;?r
. '}&vject XIII' Project Name: ' Arbor press o ,
~ Job No. 4 Job name: Gear shaft - D.O;T. Ne.*§04;280
Draving Nos. 27, g | Time: 3 hours
Objectives ‘ | : erattons : .
Using the equ1pmen materlals, and 1. Facing - Turnlng

- operations listed"h re, the student

. will be able to produce the. piece -
shown on the drawing\in accordance
with the time and- accuracy requirements
spec1f1ed

. Equipment: ~ : :
"Lathe . ¢ Centers and driv
Toolholdﬁi&and tool bits\" prive dog
3-jaw chuck '1-2" micrometer

6" scale-
.\ Lathe file

Center drill .
Jacobs chuck Jy
No, 6 drill

1n_20 tap .
gelected references: v

- .4, Tappxng ‘

2, Center’ dr1111ng 6. Filing
3. Drilling 7 Pollshlng

M’atemalj‘!5 -‘ '

e plate
ﬁx 3n long

CRS SAE 1020, 1} dla. L

Machznlng Fundfimentals by Wa}ker, and Mach1ne Tool Technologz bx Mcgazthx § Sm1th

PROCEDURE Z 1

TECHNIQUES AND RELATED INFU

1 %Select stock and deh//

2, Mount 3-jaw chuck and’ tlghte work.

3. Face end to clean up.
47 Center drill,

5, Dr111 No. 6 hole, s" deep.,

N,

11,

6. Tap $"-20 x 3" deep. . ~
7. Reverse work and face end to overall - : .
length 227" \\\‘ 7. %" will be removed after
8. Center dr111 N cutting the gear.
9. Mount centers, drive plate, and clamp . '
dog on the tapped end.
10. Place between centers, rough turn ,750"
dia, to 43", and face shoulder to 2gy Lon
length., n‘ -
F1n1sh tu 50" dia. and face shoulder . .
to ng" length, ’
, 12, Reverse workpiecé and clamp dog on end, 12, Protect .surface with soft
13. Rough turn 1.166" dia. to lrg". mater1a1 !
14, Rough turn .500" dia. to %" and face . :
shoulder to {". . .

15. Finish turn 1.166" diameter to size.

'16. Finish turn .500" dia. to size and face M g
. shoulder to :"

17. Deburr and polish.

' 18. Submit for inspection and grade.’

r
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.4. Hold size of hole to 3"

dia. in order to retain a

tapered seat after drilling.



»

it No. ; Operator's job title: Engine lathe Operator . o

Projeet XII1.  Project Nume Arbor ‘press - L .
Y [ - “ v .

Job No. SA and SB Job name: Handle and end _ ~D.0.T, No.604.280
, , S
—Drawing lios, 27, 31 - ' . Time: 3% hoiirs
Obgectzves ' - : Qpera%ions . ‘('

Using the equipment, materials, and 1. Facing - 6. Taper
operations listed here, the student ~ #2, Center drilling turning
will be able to produce the’ piece ' 3. Dr1111ng *7. Forming -
shown on the drawing in accordance 4. Tapping . 8. Filing
with ‘the time and accuracy requ1rements 5. Counter boring 9. -Polishing
specified.. : - '
Eﬁutpment- - o o Materigls

Lathe ' Tap wrench CRS SAE 1020, 3" dia.
Toolholder and tool bits Lathe file x 5" lon% (1 required)
Collet assembly, 5" g" colléts Emery cloth 5" dia, x =" long

Center drill ' 1" micrometer (2 requ1red) b
Jacobs chuck . 6" scage.

No. 20 drill, No. 10 drill - 10-32 UNF

10-32 UNF tap and cap screw counterbore

Selected references: o : . :
Machining Fundamentals by Walker; and Machine Tool Technology by McCarthy . §

2 Smith . . ) . )
PROCEDURE L TECHNIQQES AND RELATED INFO,. - . '

Job S5A,Handle - ¢

o : B
. = - 1. Select stock and deburr. ' - s e e
2. Mount collet assembly with 3" collet. - I N
-~ 3. Tighten workpiece and face end to clean up. . - s . N -
4, Center drill. o . -
5. Drill No. 20 hole 3" deep. -
6. Start 10-32 UNF tap square. = .
7. Reverse workprece™and fd¢e end to 4%"
overall length. , ) ' -
8. Center drill, . - ;> e . .
9.-Drill No. 20 hole 3" deep, £/ Lo )
10. Start 10-32.UNF tap square. * - .10. Use shop procedure.
» 11, Finish hand tapp1ng both ends. w1th ’ T
10-32 UNF tap.
12, Deburr and p011sh
- 13. Submit for 1nspect1on and grade
.Job SB.Handle end'
1. Select stock .and deburr. . : ;> , , N
2. Tighten workpiece in a g" collet anJ/ . - -
face end to clean up. ‘ :
3. Reverse workpiece and face to 33" W1dth
. 4. Center drill. T— L )
82 | |
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. PROCEDURE . . ' TECENIQUES AND RELATED INFO. .

- 4 - R

*5. prill No. 10 .hole through o

". " 6. Counterbore ?;" diameter'x rg" deep. - L X
© - '6A.Countersink both ends ¢4'' deep. S S P _ Lo
7. Mount handle in }" collet and attach =~ SRR
> end with 10-32 UNF cap screw. . -~ R

¢ . 8. Turn compound zs° ‘and turn taper to : ~ .
.~ '§"-dia. on end T L
=9, Turn compound. 25° in the opp051te r S < C e e

~..direction and.turn the taper to :" _ ‘ . ' .
, . dia. on end! - . . _ . Lo . - .
- 10. File v radii, '. R T - B .
_ ¥l. Deburr and polish. - ' : . g e

12. Submit for 1nspect1on ‘and grade S . - i R L
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- M
’ Um_l't.t)Vo,. E % "‘@ Job tttZe Eng1ne Tath&op atg ‘&

Projeot XIII 3

Job Np 6 . 0. T to. 604.280
5*qupzng Nose 27 ~31 L 4§{.=/“1ime 8 hou
- W S f :_' I .o
) abJecttﬁéa' ' .'* ;*nf"“ 7 %peratz
Usmg the equipment, matérlals ‘and ﬁ Dr1111ng ﬂ.
O operatlons listed here;,the student
witi“be able- to. ﬁpoducq /the ptece 3 . Ny
shown on the d‘rawmg y\ accordance 4., Ty
_imith:the time, agd accuracy requlréments :
-? specxfled ;
5.:”EQutpment Materials -
-Lathe S CRS "SAE 1020, I'x 33"
4-jaw .chuok,;. C x 6" dis m111ed to size.
- Indicator’ ;' ' Counteibored ‘hole ‘1.168" <
- Drills .- dia, is loeasted by a
'I‘oolholder, ‘cente dr111ed hole
. Selected referenqa e ‘ | ¥
: i und; e)pta»{fs ¥ Walker,, and Machlne Tool Technology by McCarthy &

A

5.wn(“_ 1mmmwsmvmmmumm

ck and “tlghten work}ﬁece 2. Use tailst/ch&\cgyterﬁto

io appro)umae &-Yocation. ‘ , pick up center drilled hole.
ndicate” cénter drilled hole until-. % 3. Note dotted line of counter-
3 =it ™uns concentr:.g with. the headstock bore designates an ‘arbor
o " ATi : - press for right-handed //\
.;‘_j'a . ! v operator
w4 ‘Drlll w&*@lL‘o’w‘hole through ' A
S, 1 5. Drill "}3WHafe through. ,
ﬁ‘sgei Dr111 i ~hoTe . to 1" depth. . Depth is measured at full
R . diameter. g
7. Mount bor1ng tool and rough bore .
hole to 1.150" x 23" depth. B
_ 8. Finish bore™1.168" x A" depth Y Use mat1ng part from Job

4 as aplug gage.

. 9..Bore .500" hole to .490", -

. 10. Ream ,500" hole to.size. o : 10 Fit mating part 4

. 11. Deburr and polish., oo . . . Lo
12, Submit for i.'nspectiron and grade. : B ’-.-,fn' U S P

A

. I o oy
<
P s
e B
.
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- _-:Untt No. 7 . Opemtor's Jjob. tttle. En@e 1athe1 $ e

” ’ . R
@ Project XIV _*‘ oae“ Name: Lathe mandrel R

Job No. 1, ob name: Mandrel Y
Drawing N , .
013,7ect:1,ves~‘l ‘;@"e}'&iioﬁe? T * )
Using the -1,/ Facing ;- -~ ™

operations ;2. Centering
will:be able~to produce the piece _3 ~Shoulder turnlng
shown on the drawing in ‘accordance gi. Straight turning &
with the time and accuracy requ1rements T ‘ﬁ Counterboring '
‘specified. ; ., - %6, Filing = -
' : : 1y

Equipment: * . . ' . Wi, " Materials.’
Engine lathe Tool b1ts T LI dia, x 61 tool steel
3-jaw chucdk® - Driil chuck N R ¥ _ b A
Lathe centers Cénter drill- e ,
Drive plate 6'" rule A o
Toolholder : 1" micrometer 4

[ . : X i ‘l ‘ . L . B
Selected references:, . ' ' : ; ‘ P o

Machining Fundamentals ‘by Walker, and Machlne Tool;'l‘echnology by McCarthy &

Smith . .
PROCEDUIE’ I TECHIVIQILE’E AND;ELATE’D INFo; .

L%

A, Select stock and dgburr. A Identify ‘correct:sizes off.the

e . .r e " 4 drawing fox the part bemg
2. Locat@‘workpmce"'m § Jaw chuck and made. v
'.‘faceendtocleanup.‘ L L . %
. 3. Center drill to -" dlameter. C iea “@3. Allow for L4 counterbore - ¢

- to protect the center.:
. 4, Explain that standard mand%
are made with a-couftterbore -

. ~on ¢the end ‘to: pr,otect center

st
A,
of .Z 7

4, Counterbore !35" ,'deep-x '
., with facing tool bit.

¥'5. Reverse workpiece adf) hole.
~7 overall length (A in _ : * :
. 6. Center drill and counterbore to size.: 6. Hold d1men51ons to make both
g Y e ends - a11ke."- R -
7.'Set up lathe centers and drive plate, ‘ - .
and mount workpiece between centers - 4 *
~ with latRe dog on one end.” "N ' K Co .
- 8. Tarn C dia. to; B length and chamfer end 8. Alwgs mark the drawmg =
~ 'with a file. ; to 1dent1fy the sizes for the
‘9. Reverse workpiece w;Lth dog: on: turned job. '
. " 7 end and ”turn (o d1a. to B length on - e . .
< other end,' : T ’ . - ' 3
10. Tuz‘n nominal dia. ‘to size +.025" for T H
TR inding. o TR / L '—‘-"“'." ""”""""""';"“‘.‘“" T T mm e gy
. rr and polish. . : BT : L
i12e Submit for inspection. and grade._. . B L0 s
/ ‘. 28 | S




Drawing No. '35 Time: 4 hours °
' Objectiug . . " Operations : :
Using th&’ ¢quipment, materials, and 1. Facing ' ¢
_ operations/ listed’here, the sgudent 2. Center drilling _
will be ahje to produce the piece 3. Straight turning .- P .
shown on the-drawing in accordance R, 4. Taper turning _
with the time and accuracy requ1rements 5. Filing o
specified. - B e
Equipment.: Materials - .
. Engine lathe Lathe dog ,Tool steel 1" dia. x
3~jaw ghuck . Toolholder 5;;" long o
‘Drill chuck Tool bits S
Lathe centers Center drill. RSN
Drive plate File . " f‘~\§l‘
b ‘f e
" Selected references ' . - (f
Machining Fundamentals by Walker , and Machine Tool Technology by McCarthy & ~ SR
Smith ' a ' R T S
FEUCEDURE TECHNIQ ; .
E7 ‘ . g
1. Select stock and deburr sharp edges. 1. Pigk dimensions desired\f '
. 2. 'Mount in 3 -jaw chuck, face and center 2, HOld size of center hol
' drill end. , f—é" ia. o - -
, - 3. Reverse workpiece, face to 591". 3. Repeat these: .operatlons' 31 A
length and center drill, _ making more thalf‘one piecely .-
4, Set up,lathe centers and afive plate. 4. Check center a11gnment and A PR
' concentricity. - RTN
5._Locate dog on workplece, mount on R
“€tnters and turn point end to §" g e
dia. x %" long.’ T LA
~-6.,'Turn D dia. leaving .025" grinding L oo
gtock.. )
7. 8t compound to 30° off center11ne and L o
machine shoulder to angle. ) ' . _
. Reverse part -and relocate dog on -
b2 point-end.. Co .
9. Turn E d1ameter to -g'f X Kﬁlong. - 9. Be sufe tool bit ig on center . .
, : ’ -for ‘taper tumlng.k'heck
taper with gage and adjust __
T T ' & + attachment for correct fit, .
. 10 Set taper attachment to 602" per . :
- foot and turn ' Y
__l]_._Dehun'_and_pol_Lsh P P — T g
..12. Submit for inspection and grade, - e
Ly . s S
M . 76 ’ . /q;‘ . "' ‘;"
. ; """'_ ) : <_'/ " P ’ ! : \
N A - L ="
“ . 86 " ;

*

Unit No, Operator"s Jjob f;itZe-
Progect XV Progject Iﬁme Lathe center, Morse taper t
. Job No. 1 Job name*’ Lathe center; No. 3~

. Morse taper
»

7 Engine -clathe operator

D.0.T. No. 604,280 -




y . . e - W 5o - /

‘it §o. Qperator's_job ttha Eng1ne lathe operator _
- Project XV1 - Project que Grlndlng v1se -
Job No, 1 "7 “  ngme: Lead serew nu;..- . D 0.7, No. 604 280"
TR v i e
* _Drawing No 6, AT - ?mef 2" ours

Objectives:
Using -.the equipment, materlals,kand
operations listed-here, the student” .”
"will be able to. produce the piece .- .
shown on the &awing in accordance '
with thé time and accuracy requ1rementsx

-

pec1f1ed _' oo
Equipment: ' S L ‘Materzals s
Eggiﬂ lathe = + Center drill = .CRS SAE 1020 13" d1a.‘(
3-jaw chuck . -size drill © x 2" long :
) Toolholder and ‘tool bits 5 .18 UNC tap . - o
" . 6" scale . ___Ad11et assembly - o N
01 m1crometer / 2 1n.collet =~ E R
B ] 15,,(,&, : . R i Sy S

’Sazectqd veferences: , o - e
‘Machlnmg Fundamentals by Walker and Machine Toql Technology by McCarthy §.
¥ Smlth : ' : : L .

e TF . PROGEDURE " TECANIQUREg AND RELATED INFO.
5 rSe ct stock and deburr. | o

Ca \(.2, 'Mofint 3- Jaw chuck” add tighten workplece A\ _
e tOo exXtend le" from jaw. . : , T
r\ \§; Take facing cut to clean‘up ends. - %\ >, ' '

_”" 4., Rough turn .560" dia. to .590" and.
. -+ . - face showlder to 1.300", e
5, Flnlsh f“urn '15%%" dia. and fa¢e shoulaer

dr?.ll L _ . . C
jze to .650" depth. 7. Summarize how te get
‘ depth settings by using
tailstock scale. ..

NG to <500" depth. T _. : e
at assembly with ' collet,: : ,
J,efce ahd‘iﬁciend to 11‘5" y Rt




M I
& .

é  D.0.7. Nof 604.280

> e WM _ Time: 2 hours

. Ob,/ectwes . T als . " . Operations.
~  Using. .equipment, mateﬁ St’d&“d o » 1, Facing
operatidns listed hgre~dth? i “Snt " 2, Turning
'will be jble to prbduce th ace . 3. Drilling
' shown ondthe drawing in ac¢ equr.lQ\e S 4, Tapping
with, the time and accurscy rqpents 5. Pollshlng
specified.’ / ' :
Equipment: g Mdteriails N
Engine lathe P Z L}Zlot and 1% 5"*’ - Drill rod .,‘1;" dia. x
Collet attachmenté ) &Ds Vo123 B S
1n collet . NO &11 Letter "N . 8 . - .
2 s drlll d .
0~-1" micrometer - - 501horS
’ l and to1 bits
:fﬁ? Wre 11 g "
felected refdrences: ‘7 1key ch’
- Machining - Fundamenba'ls b)’ we and’ MatTine Tool Technology by McCarthy &

Smith

- PROCEDUEE ~—TECHIIQUES AND_FELATED TWFD,

cpczF

‘1. Se'lect stock and ‘depurr’ th

2. Mount collet assembily - w 1t "collet

S.,-'Tlghten stock, extepdin b ’
take facing cut.to clea

4. Finish turn to .49qw di?

5. Center drill, : : o L :

6. Drill Nos 7 hole hrough _ i L

7. Drlll Letter ‘"Iv" y*t h On depth” R T

de? :

8. Tap £"-24 LH to } ; _
9. .Tap 11'.. -20 through R “ - ‘,l'f.‘ ‘f{' ‘ -
10 Deburr and polish. .. P A IR o
II Reversg workpiece 2nd C"f Off' end ;,t%’: ‘-'a_:‘“‘ ij’a 3 }‘1 )
1_..n le ¢h P _ R SR L
16 . Ep - :
12. Face end to “overM1 1en9 99%’ %’ R . T r -
" 13. Deburr and polish. d gragg . R
14 5Submit for: ;nspectloﬂ as Q\ o : SR ‘o
- X . 5 % 'uQ ’- o
| : U -
£ . o : ": ] ‘
, . U o
w 3 _ 7# R .
T

“yip
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......... . Unit. No._~~Wﬁ1-~i~ldperator's job titﬁ‘%~'Enginevlathe'operator~4"~
Cy PR ) .
' Project XVI - Prqgect Name : Grinding vise
 Job No. 3'-. Ig iJab name Lead’screw , ' D.OJTﬁ“Nb;6O4.280:
Lrawing Nos. 36, 38 4 e Time: 3 hours-
Objectives: .. . ‘ Qgerutions L
-Using  the equipment materials, and .. Facing » :
operations listed here, th# student o 2 iﬁurnlng
. -“ will-be able to prdduce the piece 4 3. Threadlng
(-~ ~shown on the drawing in accordance L - 4, Chamfering .
with the time and accuracy requ1rements’ \\, 5. Drilling
~ specified. '
* Bquipment: " P th?gédZs
Engine lathe o 'Jacobs chuck Drill rod v .
Collet. assembly 4 - 3" and No. 3 dr1115 " dia. x 43" long
Snap : " collets ~1" micrometer R
+oolho der -and tool bits 6" scale o -
Center drill . . Vernier caifper' o

; *’ , . . ¥

Selected reférehces
chine Tool Technology by McCarthy &

' Machlnlng Fundamentals by Walker an
N /_

PROCEDURE . ‘\ TECHNIQUES AND RELATED INFU!

.’J SeLect stock and deburr.
\Moufit-collet assembly with " collet,
york : 3" and tight®® in collet’

3, support with ta115tock
ighten collet., ER CEET T Ly
{t,dia; to .340" and face —&" will be removed-later
' < \ibllmlnate center.

Flnlsh turn Tt
'shoulder to“3.
Set up lathe for thre
21-24 UNF thread. N A R T : c e
read §" of shoulder and fit to’ nut " 10y :Follow shop procedure.
1r Extend threaded section through TB" z <.
collet to 3" length and tighten. : 1
12, Face o -é" to 3,465 dimension. . : :
. 13, Deburr and chamfer. sllghtly to e11m1nate . - '
v . —¢rossthread at fronteend. S T
14. Reverse workplece and face end to ,315"
. dimension, : .
15, Fipish turn 430" dl% " ' g
.16.- Cinter drill. o

- 17..Dr{11 " hole. +200" d&e
_18. prill No, 3 hole”.d80" dp‘@‘ﬁ“"% 3

L0 e g i ey

;left-hand.i'

i:

19, Debu;t polish, .- 4 .
~ 20, Subm ﬂfor 1nspect10n and grade. L

g i
. e , . ; . - . .
) P L : Y . . 3
L - N . N . . LW k.
5

=
N




N

Anderson, James § Tatro, Earl E. Shop theory, Sth ed. ‘New York, N.Y,
McGgaw-Hill. 1968.
N . : . - - ’
Burghardt, Henry D., Axelrod, Aaron, § Anderson, James. Machine tool
operation. Part 1, S5th ed., ,1959; Paxt 2, 4th ed., 1960. New York,
WY, McGraw—Hill ' . ' Y .
Fe1rer, John L. § Tatro, Edgl E. "Machine tool metalworking: fpginciples
. & practlce. New York N.Y. McGraw—Hill; 1961, - =
' ~ - » ‘ .
Johnson, Harold V. General- 1ndustr1a1 machine. sh P; Rev. ed - Peoria, Illo
Cha%@ A. Benmett €o. 1970 : :

" Jones, Franklin D. Machine shop trainin ioourse 2 vols., 5th ed - New York, -

Porter,;Harold WY, Lascoe, Orvnw‘o., § Nelson, Clyde'A. Machine s

N.Y. Indusprial Press. 1964 . e ¢ g#ﬁif

McCarthy, Willard J. § Smith, be t E Machlne toql technology, srd ed
Bloomlngton I11, McKnlght G rc ght, 19687} , _

J‘C-ip “ ~.v,'~
o & 4

erican Techn1ca1 Soc1ety. -

o - -%!v

operations and setups, Srded Chicago Ill..

.- ‘ﬂ, ‘g,; ) . L~ . ..4:.
Machinijig funaamen?tal_s.

.
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